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.Computer Programs y^-U-l Jl olp software oL £-j ^ JLa» 

’•*>• olp °Wf jJ* Oj£s *L-»- Ujydl Uj>- VI IJu <5Jj-| jj 

. J*p J-id olj-Lj :Programs ^»l_^ ■ 

u* J £*UjJl il^pj koj^> ^a; JSC j :Documentation Jjjdl ■ 

. User ManualJ-iiJl .. ._-< 

ji oil jl jl ^ Sj^* Jp U1 o^SS, :Data oULJl ■ 

.(jjJLt) 

software oL^jJL ^ jJl ^ ^ (^U y ) iUS' cJtf LUJI J 

HLj>\ _L*j (cjU>_ jJill) 

i-^kdl ioli. J 'JlJjVl Jl ^Op j? jJ y]l ut dULi Vj 

. JL. ojj-a ^aiw-il JJ ^ 

‘ «UI u~ ^ JSLill ^ ^ l J4 jl o^-> 'j=JL flc^Vl U vlAJoJ 

. L*ilOpJ j )jli 0>L»_jiadl Jjijuj l_...-i ijixla < jSl.t.4 o 

jIopI »u;i lf^- 1^4 oi ^JlJSLllI oLCjJ I i- jl p—.L ^ JSLiil «-i* 

• t — J ^Ll i37 4j toU-L^I oLjJ IjJ| oil_jkill 
I '~^ J '_>J—“Vl pLjl_^ft i^M"! t<*jVl «-lA Jj*- ^p i^pxJJ i *-»t_-Ii tiU-U 

•<J** «Ic=~ ^ J£ji ,Jp pjdil al-tpl J 
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.i—Ur\ (j-ai J £ *j-*b* b'J • y-b* JUai^l 

vjjw.U^j Real-time Processing < _ 5 a = aJ-\ oijlL iLbll oyjj i*Ui v_Jl>- J| 

• ^j- 1 j j jyu LbwA ojj £^0n Line 5^--Ll\ il-LlL Slip 

6*'jj '■*4o»V —-y jy^kloj j iLjVf W jz~» j-yz c-pb-^j oL^^Ji oj^k;j 
Data Base Management Systems oLLJl Op\y Sjb\ ^ki ja JjNl JJLt ^ 

.(DBMS) 

JjiJu)\ j ^Jk-a.V\\j>\ju j Software Crisis oUjJI i*3l o pb • #Aa j 

JL>t^A j s\Ap\ *Lj\ ^ i ^ >-\y C~ib jJSLlAi oLf jJl j (jwJlixll ,ju 

The Third Era (1985- 1976). Cdlilt J^t 

•JilrtJ^l 

j \*j> JajC v__-\ y- oJp *_i O?-jj ^UaS yij Distributed Systems ipj^U jJiJl .■ 

• *«—'■< iLjaj cJ^31 ^j-ij 

_bjjJl Jjlru J ( ^oJl ip_^ j Low cost hardware ol-odl jl*-J j k ^-a ■ 

.il /i\j ol s p\ y. 

L*jS/l oJLA J?- v^,..*%..ll £pa\j ob~ki!l ^yZ ^ oibjl oL^jJl o jl H 

■kjjp 

:Ji. oUL-kJl y J microprocessor jJoJl ^JUll ■ 

.Automobiles oljL-Jl - 
.Microwave ovens iLi-Ul ob- _^Ll ol yl - 
.Robot J^l oLjyi - 


? l j = UJI > 1 ^ ^ ^ ^ l T- UI ^ 

.iUaiii j j 


ydl iiyv r l^l ^ ^^U‘V1 Jl ►yi-Ul ■ 




ol t _yJl iJliJl ikiJlj 
.ob^l oUjJjt ^ j*u ^ ^ 

J yij oL. jkl\ ^iJtpl J ZjJ>y Jl J>^- -r'M 1 ^ J J 

1 L ’ ^.^LS3I!-U 

History of Software £i?lj 

jJI aJ[ oJlu»_j L- Jl jj^ 2 ^ *—»ko 'LJ-J 

;,_jJL>-1 oilc- — j l _yJt oLiJ-l o-iA |»-- — a ~l l Ji 

:The Finst Era (1965-1946) . JjVl J^l 

! J ^ ^*1 jJI cJl5 C-~>- Batch Processing io^JL i^-ULL eiyu JJ-I IAa jJ 
Limited Distribution by3l Ob’ ^ i Zy\ c £ : -\ 5A-L*il iJ J>yi (cjLoi) izs\s-y±£- 

Jb-1 j J f .T--V 1 ^ n 'i . Jl^- 1 ^Jl ^«Ujdl jbj *j U ..,i a >j •—J y~i\z Lb Obj-tJI Iw»LpI 

OjjjJ , -»• ^*Ly J5 ol Jj**j vt~«- Custom Software o->L^^JL <-iy«j L* y.j 

.•LLLaJl oU_Jl» 0^1 >—*yj b yj ^ik oli oLf _jl pk. » ,j c-Jbj tOy*-* 

The Second Era (1975-1966) J*aJl 

L ykj iOa-I^ C~»j J J» ■' ••■» ji51 ^-lie ol Jp 1 jiU <~>y ~<(kl 1-b 1 J 

i_j_ jl—i ^IkJl Ua yp Jij Multi-user system ^b-’C-Al jJjO ^lk:» Slip oyu 
j ^*1^ sop JLi: obA^l; vL~>- (Multiprogramming SiO*ill if jJI (if jJl J 
Multitask I_ijlkjjl SlO« 0 < iLbJ.1 J*JoJ J-iJoJl i«kjl l — J jjkj_j cCL-i 

• ojjJl .j-i J S^51 jJI J ^yLj ot Os-ly ^ P'i J p\ Processing 
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J* 5 J d'>* bj^i ’ x * = *i J*>- V>"^ J\c*X-.l J ^1 ^jj 

■ Ji^ 4 * 5*: - .^ oUjMH jl C-UjJ| oJla, ^ 

.Banking system ^| ■ 
.Stock market ■ 

.Airline reservation A>^k=i-| o^j ■ 
Ijiajj viUi3 lijUil Uai-lj oUjJl JS'ULo ^4 ^ M Uj^pj ^k-.' t t Xt, 

t#**—j ^ J ioIjCjJI jUpI iiJUdl JSlil! y _b.uU 

olyaJly IjOSoWloLfjJbl-tpl .oU jJ| 

.oa^i-l aJIp oU_^ alJtel <JujJ iiU-1 J5wj 

oLom^JI ^4ji t'ji r.'i'^n U LJLi , i? IUl J£=liluH j 

■ jl Ji ^iy jJ-sJ j\P «_iJl£Jl ji-X 2 j y* jll JjjJ-l ■ 

.i—jylall i£jf ~ :. J lI l y* jjil oJl£ UL ?-1 oLtf jJl Sa y>- I 

ULa-i ^ J->r.z_11 oLUaX* I 

IjJb jl tobj-U-l L_Ji> j y i J Ll .iUj'i/l *-*£1 ,y / Oyf jjil ■ 

. plU^-Vl Jj*4 In-^w 5-boLtfuv^lj 

o!>UJl c->tj cjUJadlj oULJl <jl^ll c^_jJl oL^jJl J^-L ^ I 

•&)!' 

.5 jyS i>- jJj iiL^oJl oJlS - cyyll oLjf^Jl ■ 

o_La) .^oylf ( y ^JpI ajlI5oj toy-tz* (_jfc oJlS’ L f^ LJ y yJl oL#jJl I 

. (<JjVl ilXJtlL iiolj jjj 


^___ Software Engineering ulx^i ~—.i-, t _ 

.Power Plants iiUaJl oUaat - 
.Air traffic Control iyi-l yU J j^i^Jl - 
.Microcomputers iSJ-UI - 

1( y Ul iolP y* J<J i-'j-xU-l *—-c 9 " 

The Fourth Era (1994 - 1986) i^j^I JosJl 

.WINDOWS j DOS :Jl4 PC operating systems ■ 

.Powerful Microcomputers i>yj 5 jf-x> t_--—ly ■ 
.Local / global networks LiUJlj LL»«ll ^Lll olC-i ■ 

(t - 1995) Jo^Jl 

: tji Id Jr^-' 

cJ J uNlJl (r >c^ljNetworks(Wan/LAN)<>^l_jJljLJL>«llol^ r lJloU-JaJ^4—Jl ■ 

(JUai internet 

s ji ji-1 pJaJlj Artificial intelligence P15JJ1 |*y*j Joljdl ■ 

.Expert systems 

.Object Oriented technology oL'ijl ■ 

.Component programming 5-5_}i-l i^jJl ■ 
.Software reuse oUfJ\ c »c—1 oilpl ■ 
yIyS/lj parallel processing iojlyll U-Uil JL. o\y.^1 y JuA^l jUJl ■ 
.multi-media o-L«cdI Ja3L-^llj optical disks 5 j yaJl 


Ur 1 ! L>^ wiilartjj JLo-Vt jl j^uwdt jy^t>j 
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Facts & Misconceptions v'-HoLi- >aAUmj 1.4 

i&J/i j c (iikU- ^-aU*) oiii /- iiLA oVS (J! 

.oUjJl ilopj j 

^Oy.J^J.1J AjA\jaj£0' J^J f .**• <il>l 

.oL^jJi dJpN JjNi J~M <>• ^ i/* 8 ^*j ‘oLf;jJ 1 

1 ^Vt ^Jiialifcll _<Uu&Ul*11 oIXA 

alJpN j^U* j oljjlj oU»»4u l _ 5 iwj j* -^rji : JjS(l 

.oLtf jJl 

j^jju j-U* Ja ^UI.jcu- 1 p) J* v^3l ■£ :i5-&U 

.I'i » Ajlsj-^l oL* »jU ?aL*\£ ,y> Ja ?IaJ_^>- jj 

jUoV uvf j^« U^Uj ^jil Jj-kM j && ; u^ 

.i.—<ldl cJjJI J £j^ 

d)i oUjJl o-Xa j aJlp >_jjlxdl ,j^j t a-JT <u1*p ,j-J oL^jjJI :«;ii-l 
iKJL* ol clUi j o-r-Jlj aA5LL« ja ^dj* o 3 '-^ 

jSUjj <.<jij iil ►Lap! .S-lP ^1 j 1 C IS' U_^x Xjj o_>kdl jI-ApJ Jj^i »Lopi uii 

.isJj Li JaJa£ Uu^u j£Jj I-1a oibj 

>li«i Ojiadl Jiyil i«bU f-LapVl ooj-d i>-U-l ,_^A oil J C~~~j If 1 ' 1^ 
■ l _ f ^jJl JjJ>«IJ liLtfwj L_j~P Uij L-J- k o villi j £j_ r lJJ j*A^>o Jt* oij-^ 

£j_ / ill (i*jlidl) i^LLkuj uil-Lal jp i»LJl o_^Sall jCjJ iiiJltJI *,^1^1 f jfill 

.Jlkj (j-i J^soUlII iiL^I ‘■*-“^kdl ilApI (J 

jI-LpJ J iLlLiil ob _^a OLlk^ll o —k . Z a l l v_AjjaJI 
; 'jdI oLi la^ JJ J~ctA* UUJJ Jp ^_^4 ol |*-fril ^ 


Software Engineering —■ 

• Ck*jVI ijLu^i ijA U 
: jl 1,0 i-jVl apL- 1 
^JuirxJwl C^Uia^ j I_ / a^-1^-Ap -1 
^ U ^ SjJ ^u Requirement change oOkll -2 
. {jJi j^' jbJl 3 

^ o. UK rt^ ^ 3|jp! ^ ^ J>JI ' bJl1 ^ 4 

s.^ 6 
£j ^JL*JJ ^r-Ji k-kirdl .7 

.oUftjJUajsr ^-k2J ii-A-kJ) -8 

ofljyj oli oliUilj oiJP-Sl' .9 
.o^UJIjoUi^JiijJ' c Ap.10 
jj; Ji oLJNl jcp owkii ojU.i Ji- oLJ'JIV 




^ SaUl oO^II 

.&*»>} zS^* j 1 __ 



jlJLfit v sjUf t/waJuA iJjVl 


J) yil\ 0-^1 *4 OjA^ 4>b&J »xil J OPj~4 \fl5 -|_J—*\iM JjWiM 

^ «JuuLl JsV 1\ j ,j^Jj «t3 £= >, -‘ ? 'A* :« 5jL - M 

Vaj ^ litj ilvws o jyA> ^3Vi <3 oAla^ ^t«U_^Jl o jLZ it5 j op_r*i 
eilpl j oijJl j\J> j JlAJ ^ £3-0- diils Jj lo J»-lj LilS 

.0 ^051 <A5 

.•Cip-Jti £^koJ (l o-ol' -^3i—11 

jLa*-Nl 4-1 l*Pj io3 y>r j*—i 1A 0_j£; £Jilr* ‘^~J A 

. Js-|^11 £j*- j J- Jai3 <ls>-o3-lP 

. Jlllj v-i _pi ^ _/0^I^ jj_jj I £—» *lk^-Nl oLi^5l oi» '-*iL- U \£j 

Ja^u g-U jj j* i^-ji £j j—* ij 3 <—*4»>-_jJI Jx"*^ :£<L«JI ►^Ul-I 

. ^Ua^i UjJj 

.(i*jkil)o>LfjJl !»■_}>■ Vj ^j-J £-UjJl :<a-SJ-l 

<t Jjlj _^J1 + oULJI + £--U _^JI = oLf _^Jl oi _^Ajj 

. oJ_>- iiL_i>t>-lj i* yO^f il-tp)/ J^-L—Vl oi 

Software vs. Hardware olIuJlj ujLot4>-Jl 1«5 

jI-LpJ i-U-u Software products V?^I-VpI *-*V« 

.£_jJIj i _ r --Vlj Hardware products aladl jl Lilil o»boM 

^£■>111 oL£ilj (oL<jJl) (_$ji«ll jL£Jl J V uy. j^ o^i 0>rf <3^ 


____ Software Engineering CiU^vJ' COjJU —■ 

.CjV_^J 1 <—i-lkj B 
.►bVi ■ 
,^j>*x_J.I B 

B 

jb«-* B 

* oV ^ Jy iH oOka ^u* > V^' W* b 0^*i : C , ^ JI ^ ULI f-^' 

.ijota oLf jJl 

s 

I Ji. Js-I>l J jV^J' b i» ‘V *y >•'>' C toUMI jsSb 

I j jOcJi O-^ iil jS3j tiJ>Si oi 0 ^- J^ 5 ’ ,iA ^ 

. 00 Jujj iAlS^Jl ilr* 

‘ LL-J iikiJ.1 Js-iIjll J Cost of Change(1.4.1) JSLlJl Oirt 

.oUf ^'-^1 



JJisoil *Uj 1 ojiaJkl a\jpi ^_J j . 

6 -A-oJI rkLQp (1.4.1) L^.ti 


■— oltXpj ,a_iI« r y^iii. l' iA i JjVl (Juta)I 


iJjijS j oLf jUJ O^i JA*iLj J»*il y^> (ibxli) ^oU.1 oL£Jl jUj ^ B 

oLf k-ji jjj ^Ui_, y ^ ^ ^ 

<> us^' jfjd\ i> -Ui*j oUjJl is.\^ m 

»JW»vJ A^Lll Jj^i\ j «-pL^J J^aol U'}LcU-l i^C. LLll-1 0 Jjfcj l^U.| 

.LoL^j'il £li>j‘^l 


x\j* \o \J^A LjSL 6\ ^SUa oU^ll JU J 4jll Vijj^'j fJUl jJxJl 0l I 
fU 9 c~.Nl,; vij'^'j pc^' J jJI oJ.1 :*±Uo Jp Jli, j^j ijb;- 5 ^ 


.oU _jL*il L^iJ 


Programming Languages Generations CiliJ JL^i 1.6 


iJvoJUiJt I^LuaVl ^JJjjLuj a5 


? y i*J J) ^ls»*i I ill 
jl Lj-L'u'j/I o-Ul Ji«) Lu.‘; i«J jl )l lillj 

?<tA;JaJl oUJJlj <£yJ\ oUJ i~»-L-Vl JjyiJI ^ Uj 
^ <J^ p-fr*! V <iSf i-j j—U-l £>• v_-i>U<dl J»4 LfjJl oUJ HI iSjU-'J/I 

<JI~aJI aL«* jS" <iJJl <JL-j p-ii Jp LjU- <i» j^Jl ui 

oUJ^^L^- cJyi JiJo ( _ 5 ^-j (4L2xd oOjOp CjI Jl cj-lil I Juft, j] V] 

. ( J-OJO <jl -lj_^ Li J-oJU <-J j-uU-I JjwL <JLu»Jl aL-"L f* 
VtrJ^I «^l£Ulj Asi^-Jl oUJ jju oli3 t jw (_JlJl JjjA-lj 



_ Software Engineering OU**>*ii C^oOa —1 



jui iLstJI 

if J*] jI>J 1 jl^ 

ja p\ A 

. oLf ^Jl 

^Sfl jlJI oLfjJl jXJt; j^l 
J5Lli 1^ (ial5cdl / 80) <ui5J 

.aa!l5cJI Jaii X 20 ^—i oL*Jl 

t A^-LJl JJ aLL^ |»-u jLaII 

.oLif jJl Jl^-I tJXIi i^> |ij 

l» J? ^Jl f-Lki-J 

Lup-U-A (J LiJjicI—1L 

.obJl apLuO 

-—- 

^ jLjJl apLu? ^ jj^A^ap^dl jS’j 
ja jS\ So_^l j so_j^-l olc-J' 

.oLf ^Jl J 

o\c~t> Jp uVl oLf jJl j5"^i 

.SojJ-l 

j!) ,j--Jj Li _»v>J a^-^I oJlJ 

1 y& Oyf ^ c(L-x»ft 

.Uaii-Ij il_jU*il *ju_Jo —j 

VjJ J5 JU cjL^jJI 

oLf^Jl olJlp)/ 

iLoill 5J-»J| J1 b CoLjtjJl (»lw oJl^ 

oLjS^ jlj 

. -'Syry 

\f ol~^jJI oL_jS3. ( JJo ilL*. jlj 

.oL-JJo^ 

coL^_/Jl (_$ol oS/l 

iizji\ ^lJii.^-1 Jup i^>\y- 
Solpl ,ja J>s (Lt~lJl) i-jl53l 

,4-S*yjl CjL jSil 


ipLLl oljil J o»N^M LjZpIw? J p-V>w-J Mj tpQiJi J yS- ^ 

.<jj>%il\j jI-XpNI aJl^p (_j i^uL>- jl^>- laji ^li>u 

; aJUI <—>L_»^Al Ijlij LIV^.lanj oLj&jUJ bJlaj 
JS\ Ujj^JaJ j£+j UilJipl ^JA ^0 jlj^u-L jjjiaJJ iLli CjL^-I 

^ 6 ji 

■---- .., 1A 
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vjUsmj-JI jI. xcl jJuS i JjVl 0 *ppJI 


_ Software Engineering u»U«>Jt 


3GL (Third Generation Languages) iviJlJj! JJ- 1 0 ^j _ 3 

^\jJ\ o\j JjSll JJrl oUJ j* v~iaJl UUl J1 o j»] \j\j oUDl 0.x*, 

. j LL£Jl j L-J Jp xoj ^ 

J_i-l oUJ ill*! 

oli-kdl J oil p (954 c-> oFORTRAN 01 jJjjiil i>J ■ 

.VijUJiol^Mi 1959COBOLJ^lW | 
Structured USLA1 p-Lo) 1971 al- oPASCAL JlSL-l ijj ■ 

.programming 

ol^Jill LL5 jjt* ^ L' . i ' <£ yt y\ L»L*1 1972 < 1-1 o j^o C <*J I 
oU^LLl j S^jsi' ,»-L*j W-*j loNUf SAp .\ V_*J oiV lyS’J_, tJJiJiJi 

.UuJl JuoUlIj 

4GL ( Fourth Generation Languages) :^l ji\ JJ^-I oUJ -4 

oUiwJi .1 jPr\ Jp Juuu j]\ J\ oUJaJl Jp y?yJI 015 JjlJi JJ-I J 
oi\p ^5l«j_} A l a : —• oIaL J Oy^ oULJi ojISj ia_-A>J.Ij oLjJ l il.A pI *-jI—L l 

• (J- - y. *»L 

yy *~~ry. olii ( _jP.I J' jJ-i-l J l^PyJj o'a,..L:.'l Jto«J July ^ 

J jp-S/l £• (oULJl jLpI y) Jj p\ c —»S/ l J»l<cJ yll oULJl ^L»- JL-<lj ,jiy«A) 

. aj'JL>- Gj j—>j a^j» JJ 0_jj_)J' oU-l~”l jlypVl 

^-U>o_j ^yJl A-i—iJl _JI ^Ujl ^Ji ol*^Ldl j'^pJ ^jj IjLax^lj 
. Adjl—. £jjLL* j lpil*tpj ^v-J ^yjl 4~)P_^\J| _,! ol)>1 oilp) 

‘jJj ((A ^1 ji\ (J 3af _rJl oUJ o_j~r viJJdJ 

.Database programming oULJl -tply <£-j>. ■ 

37 ---* 


— 

Programming language 

Natural language 

5i ,Jt^ oUlk-ail 

^-ln«JU olioUJW.1 

iia_j j ^ 3jJJl -U-ly 

saLca iiiJl J^>ly 

. iJjP oLo'i 

Oj-o OjSS l* J 1 ^ 1 -? apl -> iJI 

.(jp-l fjl 


. ^ UJJ OUU. J. *j* c* *>* «*•>'> ji 

: JJ SilP f-JS i?jJ« ,1, . Li d 1 -^ 1 

1GL (First Generation Languages) . JjV' cM - * 
ol LJJI .1* a50L.J • Machine Language ilSl iiL J/i G f ,a ^ 1 P uM"’ ^ 

. ^^Jlo >J11> OwM & Vl f ^ W ^ ^ ^ 

Cr l. Wi4 w>i a»— i* ^ J* sl ^ ^ 

.jl^i-l ii-J.1 <»ydl cory—i 

2GL (Second Generation Languages) : jllJI JrM “ 2 

JU.I J >^Jl ^ f ^ ■V-M JJr' ^‘i 1 ^^ 

V SjaM Jjj- j' ^ f 1J ^ 1 P ^ J ^ Uy ' J 

. ^>11 yp jA-cU SUBj ^Jrl ADD Ji- o^l 

Assembly Language ^ a* J^ UiA 4 

’____ 36 
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a'Acj /aU c -ua iJjVl JmuiII 


jdl j cJ jU^I oUJ 



|lpp^ppippg$ 

^aiiSS^ss!!^^ 


(*A*Jl if jt 

1972 

C 

Vr 1 J ^rji 

1990 

Delphi 

if jj 

1972 

Prolog 


1980 

Smalltalk 


1985 

C++ 

V^if^i 

1992 

Eiffel 

CJJulj A-t-.Ji if y 

1995 

Java 


types of Software uZjLom_>_J t £tyji 1.7 
:JLJl Jl jJp oLf j\i\ ‘ 

Scientific & Engineering Software : i^xjtj iUp oLf^ -1 


Software Engineering — 

.Object-oriented programming " 

.Visual programming U 

;o>UUl el* SW 

.Delphi ■ 

.Visual basic ■ 

.C++ ■ 

.Oracle ■ 

.SQL ■ 
JAVA ■ 

5GL (Fifth Generation Languages) t ^ r ' 

., u . .... .. e-U» l>; 

; j! ** oW) ' oj> ' j ^ 4 ROB0TS ( ^ 

.ijiui e-un ^ ^ ^ ils ^ 

;\> C ^ ^ ^ ^ 

Artificial intelligence (AD./Un-^' ^ _ 
Internet Programming cJ ' **j>. “ 

: JA* oLJJI o-L» u*-> 
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iltUataJIUnJ • JjVl 


Artificial Intelligence Software (AI) p.lS'JLlJ _ 4 

il j\ 1 ij-LL* o aj jljill ij (ajjo-) ^ A -a .—-j »_jj—>U- 1 Jjt£ oU^, 

ij uLjNI 

■ L^U^Jaj Ali*j ^ytj 

^iaJl yi>^» Ji* Expert Systems :s^J-l ■ 

Image and Voice Recognitions*jvaJlj 5 jy-a. 5l ,Jp ojjcJI ■ 
Theorem Proving oL>JI <j» j> ■ 
Games t_A*JVl ■ 
Robots (jS/l d)LJ^/l ■ 
Embedded Software : oU>1-5 


• Ji- ^J ROM 5>b J 


:^r^'j*J 

Microwave Oven (>ijjj^O A>JI 

Automobile 5J^/loLS>l 

Fuel Control I J 

Braking Systems oljL—U f ^ 

System Software ip-liJI c<L £/. -6 
: j >-1 ^*1 ?; S-U-I **y+^ (j*J 

:LJUli s>NUJ.I tj oli-JaJ LAj 
Compilers oLjtj^I 


I 


Software Engineering / 




.SjLll UU-1 C^o c/^-' C^ 1 oli a! jLij - 

I , i uudi f >fl J u-0 ^ * tr 11 

! [la. ^bS-ss analysis a*. y Astronomy 

I Computer-Aided jSl ^ , Simu.ation ttUU, Computer Aided Destgn 
I ' .*La?~y\j Manufacturing 

Business Software " 2 

1 


I iu uJioa^^ou>.jpJW- l; y | c'> U30 ^ 

1 .jl >11 iU2l oLUpj 

K 

I J*. SiJuO* 0*li>a^ 


Payroll system 
Sales System 

Inventory system <jjl£ 

Personal Computer Software ^>y~^ ' 3 

| i^bl ^ PC^bJI s *— s** J 

.*•1 y* S>- jjyeJjkl—Llj US*k>l 

* ; L^Ia.-Wt 4Ja«1 <yj 

Word Processing 
Spreadsheets 

Computer Graphics ^yJ^-\ oUj-j 

DBMS oULJl ApI> ojbl 

Multimedia SjA^cdl iaJL-> 

Project Management °_>W 
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O UV -^I iJjVI 


Glance at Software Engineering jljLom^ \ g 

idild 1968 ^ Lilli ^Jk^i J^| 0l5 

J yd y> -V£p jJl <-jl y— ^iJlj oLf^Jl iupj oXrjlTSlhi 

• l J* Jj* *- JLA * C^ 4 (^'j ‘<»Jl u~*l 1969Ulki 

Sjda>- -dSL^. Jj ojLi^A) oL^Jl y-lji J (oLf ^Jl i_--Ub) ^Jk^all ^ ^ 

i3>j (lu j 

oU«=il Jy ^5jl5llll y JjJxll i)UA cJl£ Jii ( 1.3 5yi)l ) J <uJJL, ^ ^ 

.iojS/lj <-Juaj yjjj ijijJl 

*lj il ^jlSLiJl ek yjyj 

oly y UL>-1 (olajkil) cjL^^J l al»t£-| ■ 

. o ^1 ^dc^ L* LJIp oLf_^J| I 

^—L~- LgZiL_tf i—\jf j'f'J -la-* ji’ Ob l ^o . o - /a7 I 

.tfJijbL <al$vj ob 

o_^j_pl O'kpj ^yJj ( J^b3L Ia- L a ' J |»i*y oUkdl I 

• y~° _y biT jiS^l 4JliSoj l^j>-tx‘> j_jlj C-'l-^jJl .. B 

. ( J>il53L) LjJlp -i A ~»» Vj ^Uil f-Uaa^-i oli UolJpl yj yJl oL#jdl B 

^ ^-L>c—U ok-l~*-l o»L^jJl y^ B 

.*L)Ip of-LaS^ olj c~~J oL#_/Jl j i«.Xkx«~ll cd jjSII B 

yJl JSULJl) Software EngineeringoL^Jl pj-li; y ^lySlI odA 

1 ^. j- 1 j.:— jj CjL^- jJl (_5J-*-* y* ^b 

opUS” cjbj ^IjXpVI ,j£*i o»Lsf^ 01 ^ 


Software Engineering C»U>^*j-J> 
Editors 


File Management Utilities oliill 5jbl 
I Operating System Jc*^ 1 f ^ 

Real-time Software \Ju±\ cJji\ -7 

: y ii^^i cJj C jiju i **jj tAx>X\ <J 

.oJt?-lj a 5J:> Jl (jl) ^ 

>ly-14 y 

Data gathering component ollU' ^ - 1 

Analysis component f 5^ ^ 

Output component 

-. .i_,yll cS^ 1 ’ >1 ^' ^ ^ t ^ J1 ^ ^ ^ ' 4 

; oU LJgd l od* <di»l ^yj 

I' 

.01 jdOl a5^ J V 1 m 

.01 jdaJl k_jkil- y>J -1 ■ 

Internet Software :cJJo)/l '^-^■y. -8 

loUJadl a* iJi-1 yj ^ A - 5 

E- Banking O-SJU^U uijUai' ■ 

E-Govemment iJojb j' ■ 
E-learning ® 

E-Trade SJjJ^Nl 3 jU*d' B 





ijlji.1 jjJiJ ^L-S/l Jji Sjb)llj J.Lali'ill p±*j ijljjJl ^ 

•^JlJ^ljoU^ 

1 J* ■*“» urs 5 J$ ijt* ‘kjj_r0 v-L-^l $ , M ^ 

oLj^* Jp Uit jlj: ^,j 

•^•^' Cr* oUj, jp 

J5\i_^l U=S Jp IjilS Software EngineeroLt^Jl 6^ ^ 

C^-« 

lOLwj-Jl ^aift 

’.iJbJ\ oMU*l\ *ij*A (Jp 0 jsJz e _)yA>_ oLsf _J| 4 -*Xa -1 ■,-.] 

_' .'Computer Science ^ _j_.U-l jJp7i . 

| Management Science SjbNljJp .2 ! 

1 Communication Skills jU-alNl oljlfa .3 \ 

' Engineering Discipline ^xil ^ jJu-Nl .4 
Economics iLa^N l Jp .5 
j Psychology ^piJI (Jp .6 
/technical Writing i-Jl ib£il .7 

GLot^j-Jl CMjji 1.10 

jl oji^Jl ^jmX^a \^*-\z£ ijS l*li <L*p j oAp'—j olj^l J1 oL^_Jl ^£- 4 * G.^ 

■j^ o'*-** ^ 

:oU _JI jIjpN oL i- jJl ^x*. JJ ,>• v^' <3.M> 

,^X>*I_Ll oLU a l* X-t^cJ JjbJl CjIj^ -1 


_ Software Engineering ^ 





jJJij !*j~u nisaij ,yo» ^ ^ r* -> lW =-- u ^ 

[Jj l t >—Piy- 5 

| 

lilsLSo* i~* l _^ aAJ 

’ _cirf..jJi «u.j. JJ^J r** ^ V ^ S rr "- 1 

I ^ obj & J! «#»j, *1* ^ : S cA **» ^ 2 

| ^u-« j, ^ ^ caA i> M> V ^ ‘-** 3 
■'. si-j a*» 1 J J-'pM *Xv u-*" r^- 1 *- xAlj ;>V ' J 

; ji j Jl^Vij !iL-u aiij 

,4jJ jil 


r : iibcJlj 1 


Objectives & Foundations ub«JI O—'J L9 

UJp X=~* ar~i ^ 

_: j^i 0 u.jJj i-ju» j> yi ur—- c / 11 ^ 1 - U * V1 r 41 ' 

. olf?jjJl <j uy-J'J' ® 
.oUjJl ->1^1 J Sjl ±3 * 
.g.U jJl X^J fXiuU! On JUlNl Oi-^ 1 ■ 

,4_p_JI oUJ' *il5i ^ Jc^' ® 

tfij. ^ ^ o- ^ ^ ^ ^ ^ J u 

xJ-1 o U»ljJI oN Development team oU-_JI ^'-^1 «-UpIj j-Jjj Oy J 

.oUjJl i-xp J ij^S v 6 ^- ,3^^'J - 
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jUsmJ lAc) ^ai4 iJjVI J*^ 1 

- 

: ja 

iJLJl J olUp ^ 

Analysis 

■ 

Design 

p-;-* •■A~J| ■ 

Coding 

jyj-Ul ■ 

Debugging & Testing 

l^K-pwajj fUa>-Sll oLi^l | 

SW Maintenance 

ol#jJl fcU, ■ 

Documentation 

Jej=>' ■ 

SW Project Management 

Sjbl B 

. £4 Jj-|^ 3^i^»3 3_*p> CiLota^jJI U>^=»J u' 1 


Job Classifications ljLowj-JI irn "»*- »■ ) 1.12 

.oU jJi ai-ipj 5 j.o UeH <J^<y -e-^' ^y- 

tiJlxJl iwliJl J Ljl* Law ijy 


Documentation engineer 
Sales engineer 
Software engineer 
Systems analyst 
Systems engineer 
Technical writer 
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oLf* 

r^'cF" 

^ULJl SApli Ji* ■ 
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f jJl iiF 9 5 

.SiF-l 5 lr*l ‘ 7 

I - 8 

, . . , ,.. J, Ij o»L» jai *Up ?'-**** ' 9 

M jJt C i* ,Lii ' ^ ^ 

‘jL*?-*-* 11 < - H,a ^ 4 ^ t5 ^ 1 

F' C-^ 1 ^ U 

Programmer« 

«=> ^ ^ 

Software Engineer -u^ 1 ^ , 

| ji *j ol a.i W* f ^ 41 '- 
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7T 
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f 


I 
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. .-,1 




Database analyst 


-« 46 




■— Acl /oUc in . L* i<ft i 

Systems Analyst jJiJl JU~ 2 

.oUiat oUy <U, US, oUkll JJ*, ^ ^ j J>jt , ^ ^ 

f'-^^ i-J! oU^»l .1* J}4 JJ-I ^ ol U*-.., ^ 

• 5 ^ J1 ^ -> ° U W' u^J JO-1 JaWl Ji. o|j j 

Programmer .3 

^ W r l^L ^ o>i Jl ^1 oU^ i^jJl ^ ^ 

.^Up ^ ^ JSUi Jp s^UJl U* JuU ji Up ^ ^ 

(Data Base Administrator (DBA oUUl ;apB ^ .4 

.oUUl oOptf Ojbl j ^ Jjy^ 

Computer Graphics Specialists -5 

.^X>*^J.l <*>-'_) j j»x <ibeu-)fl ^ _, 

Data Communication Manager oULJl JUul j_x> -6 
.Ujkil U> ^btf. Ji ^1 oMl^/l *SLi Jp Jj>~* 
Librarian i_j j-U-1 JjJ—^ -7 

L«jlidl ilJpj j l^Jl ^Li>-^/l ^ LuiuUl oLull j al^11 ^ JiL*j 

.(...^31 iJSUjJljpJlyJlj ^IjSNl Ji.) 

»v?ua5 L . U l 

oLUpj iju £ji L^aJ ^^p SjLp oLp jJl L-_U» 

oULJl Li-buu ILL. Jyu jlS L Jjt L-juAI oL* c~U- jJj i^>-U ^£jS> J* 
•°^jU ^jbLw ULUl LiLaa^lj L —Ul j LjbVl v-JljsL 1 Jp lAI^V 1 ^ 
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Database Administrator 
Data security administrator 
Data security analyst 
Computer operation manager 
LAN manager 
Graphic designer 
Computer science educator 
Data entry 

Programmer 
Technical support 
Quality engineer 
Project manager 
System programmer 
Librarian 
Computer operator 
Network specialist 
Web site designer 


oAiLJl e-Apb y^~» ■ 
C->LL-Jl ij- —* ® 

■ 

UUil ® 

■ 

i_ij--LA-1 ,_r*'j- Lo ® 

cjIjLJI j ® 


• ^1^1 ■ 
^j^l^ ■ 

■ 

olSUi j^sL^a^-l ■ 

»_Jj p -* — * * 1 * ® 

h_ZuUo*M oJ-A u-®»J Uuo^J Ua 

Project Manager £_>jd-^ "3 
>s yf jJl £jj-ii' Sjbi ^ Jy—* 
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User Embedded SW 

Requirements ASP 

Software quality DBMS 

Natural language 

Multimedia 

Business software 

Custom SW 

Real Time System 

jJl ^ Oj£s ydl y U.io 

^ Je- J 5 u^Lo^- y U .Jk-1 <s-y^r tU*aU ^j-U-1 ^.H 

^ ^ S* jt» y ISU12 

•Vr~ , ‘ l ot* *kdl J-^-l J •_»'jkljlkU ju.13 

°' X i3i j y U*^l iiUil ■ 

j oIoa! JSL‘o jJc^J ol <& ■ 

^'wij_ r jc]\ *A& oi Uj?a15jJ. 1 i—sjjjCj aj./ijll L..14 

.Oli _^lj ,ju.l5 

u* OJjllj (ot- U ^Jl) (JjS/l j 0L4_^J| jIJlpJ <_L*_p ,jy Ojli -16 

. dlf^—>Nl ole-J i!ijJ-l j\y> ( J*j«Jl l —*~ > " 


• |f yyiuwA 1.13 

. 1 y x*.j g>j± I usf J 5 ^ 1 > / Sl • 1 

| ^ j jij gjtsli *jW ^ r^ 1 <y bli 2 

|' ' ? oU-jJI jIopJ 

'*(■ 

?oLf _/JI k-_ui> yJ^JI yy-J! _*■* ^ -3 

E 

; Uai*-I y t-^lj-uxil tju .4 

’ L' |t-^ B 

r .pJiJl a-*-Ua ^y *~--Ua ■ 

. 0 jJuaJl ^ Jaii jkiJ oL^jJl a--J^a ■ 

.o L' .-z—)1 ^JjI_jT jJ oU_/J l ij ^Lo-xJl I-tj ■ 

j; .ojS/l «jit: oli JSLL* i_>- jS'SI ?(oL?^JI ojl) ^Jkua^ y lit* .5 

,oLj£_ rJl <L--V.j» i—ly Jyt y-J ■—'L--I .6 

y okLlJl y Uj ? jj y »—s_xJ»I y l» ? i*^iaiLl jI^p] { Js >-\y ,y U .7 

.o*L^_^Jl o>li Jlyl 10 j-U*- .8 


: iJUl o»UJ Ja- all l* .9 


Software reuse 
Artificial intelligence 
Documentation 
Software crisis 
Developer 


Distributed System 
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2.1 

j aJp cJlSU akdl ^ «ilSi JpI li* L*jj j oLatjJI o>wsi ji] 

ojl —>■ <-£■ Ji <ol£J' jjAa i j Ua>- ,_$! Jie.j t |jj, 

.o_jkll JJi p (oLjJili 

j' <i jd-^ j* aja^ ui 

o_^u. iA^S I j £_>_/l' f v- ,>• «-«- J* Ji-^ i3> i'-Apl j*- : 1-iAj ‘c^-rJ' £j 

11 jJlUL U J_>LU aU1 ^ 15oUJl w^l .1^ -^1 £_,L- All 

Cj! jvCa I^*wL>»z—•! vl~»- jj-XiJl Ji Ij^a^l—I d^ > 

_jM j _j j j5_JJ Aa. ~ . » j j_^JI aA_M aaUI ii^P 11 

.aJ a..'...* jJ' oAII jjASJj ^yPjdl £jllll JiJl 

.JV-L- i^jbJ pi 01 1--^ Xj -/“^ 

jJ-lio ,_J1 >Cj pl$ll •!» i _ / a«j ti_>waJl pl$il ^jA AjAjJI I £j _,-ill jjjl 

-i 

' •.£_)j. t .<.U AA*j)l oAll jjAij B 
,<a j^-ll oJla { jjjii\ *L jaS-\ jAPjjAi B 

^pj ^>* £jA*u ^ ULI B 

.ixjjdl J>[>A\J £jylll JjAP- Ai_^A4 ^iJLl IApL-JJ 




J^j jJ* 4 f-3^' J* yji £>] o£**JJUj 

•^^jOImISc 
Rcliability .4 

.j±A\ ^UjJ\ j J~.Ulj SS-xJl ii^Jj jc 

(J J^\ laj (3 yC^Z iJUJl oljj oL*jiadl jts 

.jS\ <a1S3I 0j&^* <jpj tjL^-'yi j juiJij 

Performance of Programmers (>jf _^il s-lal .5 

.^lUl JwJJ j ij J a-‘-itaft 

. £jylll <-«l£j ^ _J jl ,j£«j .jjJ—Mj l jj-'->»i\ ij^f jJ.1 jL^Lj 

.^jASj dAC Gl jL&j) 2.3 

oNli-l (j A-olp- A~*^oil J^SM {j* *-£jOl ol»_jiadl jl Ss-\ <ii$o jjAij a-I^p _pi*J 

:;jt-ii 

. iliLc ii'— j ^jLL* oUL. ^ Ujj-p H 

. l ^£-_p]\ Jjbuj \>mUP I 

. iiJa ^jlii _jj-lj»J JJ oljJl jjIk'j L»J^p I 

; JJbJl oIpL£j^!1 aaI^xII jjJLij j «Jj C .. tA l 

oljjJjlJl jN (li laJa^dl £a) iilSoJl jjJij oLL^J i_*l£ OJj e-UapI ® 

. <5Jj ji- oLJlSi <*iy«Jl 

. iJjji JjU iptj^Uj aJLaI^za iLLx oULj Juc-aIj ® 

Ai.U»LU <p j*jz JI £j ^1 pSj k!~>- Decomposition *jy^i\ «_j_>L- i ^■ 

. «-i^Jl <ui^Jl JI ol^il jJ olffAj 
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Cost Estimation 2 * 2 

^-f y " 

J' mi - ^ a wu* &*> «5 >® ^ ■****" JUj 

.^u« ^ J. sasa ^ ,u~s s>^i >-!.*" r 1 ^ 1 ^ 

:SJV=Ji ^UJI J* -u^o function Points J* 1 * ^ 

.i^jULl ^liiU ■ 
.U>-IjJI oliiU ■ 




" 3 .-, .*, 


bl M 


*V7ui W» sass .**8 !> u,t jSjS J*'j* dUj 

Complexity of Software ( o_^uli ) • 1 

. 4 M«a oplj :i * U s - uU f 

Size of Software oUf jJl - 2 

| c* 0^ jA oa* ca - VaJ« ^ ^ 

Technology i ' V 2 ^ ! *3 

| j^J jlpLJ Jii oLf jJi alx^l j S^jJr' 
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^ J1 (-Ail > oU? U^. 0^1 0^ ^JU, dr u,, Z~~ 

~*-*4mS2S 

tf ^ - J '- >J ^ ^ ^ ^ Gy. „t ^ 

•^^JIUSLi^y,^^ 
viroup Consensus . 4 

^ ^ *** ^ ^ U > ^ (X* ^ J.sylu.1^"' 

: v 1 -'' oljkLi oj^ 

J-:> & ^ OvSU.^ >oo^: ^ Mp .Ikpfc ajd, 0 ^ ^ f>J; | 

Oij^ C ^j < i=*,Jl oU>dl U&.^j 

.^j^i Jiirj .yijioVi 

4 ^ & r* <>* J <-*/d -Ui~l <iJ:> A-I_,_u J»_,i ■ 

^ C? C^ 1 j V^Vl aisa 

l/Uo oi prl^-t ^ jlSSVl jjjiill JiU Sfi ^ 

•W?ty J (»-a (^1 ^ —JLI 

• U^-^J Lr*lJj ol^oiJl £>l^ J_J.| f ji ■ 

^dl 015 IjJj c^fAJS oljjjjfcll Oy ^5 wJ>bAl I jj ■ 

• J~"' J i Ji f j*-** J* J^s^JJ JijJAjJ oy> -j^l jj p. 

f*-^ t> Js^UJl £• v> !Jai! ^ ol_4l ^ b_ip AUjJI jUj ■ 

. J^p AJj»- (_$l J ApL?- ALSL* 
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.iyJI j j£\ jjXa^\ J-^UJl J ■ 

ji IJlAj (J^^pxib LA jjAiJl «u1^p ijI jLzpVl(j-L>- I 

Sj^JI ^ J^ijl ji-AlJl lJ^ ^ (jj^ *^>- <JJ ojLAu-Vl ■ 

- a - . yLVl 

. JJi-lij Jl Jj-^jil ^O>*j‘j <4l4» ^ ■ 


* 

#■ 


Cos^ Estimation Methods ^ .hl^lt l^J lX2j Jljla 2.4 


r 

I 

jt. J-l iil5J yJlJ ^->L^I iSji-i* Jr» 0^ -k-^e 

|v- - 1:> -'^ JI j\ J*-\j £*j»J j\iijJ* j£-+ij 

^ .UtJ ^i'l^Jl pj 3 _P*Jl ®d *-Vj 

§.<' -t.« ' < A - • 'J Expert Judgement^iU -1 

J jV ^iSI jt Jj>-Ij jLli~o iA > t4jJ5Ali jjA 5J j I j Lliil jiS’Vl A5j_ r taJi A*! 
jj. Jp AaLScJI 0^ (j»-^") pUapI j C^L^_yil jl-lp| Jl^ (j OdjL™—L 

Oj—Jl iJU-j jLf J Background Computer AiJA-l j Experience SjJ-l 

»i .Business status 

s 

f- 

Estimation By Analogy £jlSlL - 2 

•' 

y L_A*J.I j : -Lt ( _ r A o^ (<ArjL) iLL- filSi 1 Jp iAjAll oAa j^»u 

.<u£uJ.I oLjladl ^ #i_y>-L* ol®^L*-* pLj jAi lAA . o-JUl! 

Project To Win £jyiil ^a»j jjail - 3 

t.; u* v'>^' U* J^ (i^ ^ Ji-^ l)* c 

£ 


I oJu J^ju 
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Barry oLf jJl '^xj» *|Jpj ^\Lj\ ±>-\ JJ j* U* ^4jlc-\ J _^ J . 

C&~A\ J*lj jiMd (1981J) Boahm': 

^_LJl£Jl 11* ^_~~4 ^~>- Constructive COst MOdel ^;UI y ^\ 
m ljli iJLw ^p Program Size L.jkil <J|js G_^| jty 

Lines ofCode(LOC) 

•u^J ^ COCOMO jjSoj 

J) £jJ Basic Model ^L-Nl Q 

•Oiid I 

o.') oUkil <Ljj 3 ^ xp oi\jLp\ Intermediate Modeliu-jdl *aj V -J i ■ 

.(JJ^ull <U- ja 

■ pwd l iU -^ j 03-44 '.(j^SJO Advanced Model _> jU-H ■ 

Putnam £> y ,j - 2 

pj j 5 j SLIM a\ c —> (jillj Constraint model ob^Jill _^J Putnam ^Lj-UI jlp! 

(2r* J 3 —' 50000 ^ -Jjy cS^ ojy.53l (oL^LO-u?^Jl ^jjLiil t _-,bJ oiljpl , 

.jJ ./?ll 0 ji£ 

.iilScJl jilZ J1 i yi3Ua>- <s-y*£- Jp J^ju llgj 

'■ij* yZ\*y}-\ ol*j 

.Inputs o^Jill ■ 
.Output ol>^>J.I ■ 
.Data files oULJl oltL> ■ 
.Inquires oU%u--Vl ■ 

.(jjjUJj oLiLi External Interfaces 0 I 4 JI ■ 


__ Software Engineering uU»*>J' -h 

f Bottom-up Method Jp' - J1 - Cj* 

: *^.1 & JIe»* 

Top -down Method Ji-'l - Jl - ^ 

, .... Vj, U Ip 

Parkinson Law OJ^ ^-J 9 " 7 

V.UU J. L jjSU f ^ Cfij* *%>" ^ 

L.Jii uUj w=u ^ L-’^~ u uls3 ' ^ . lj * j 

.^J^jtll ^ o1aaS/L IfiLJ 4>* p\ ^- A ^ 1 

,JUjLIu/V 1 jr bU-^l 

'^1 jp Jui« vi~»« /jJ» «JLJ1 J>U <U5^ LU-5 £>lcJI 

gib JSCi Jp ^1£J' Lspbj f (Vr 

.iJljJl oil olJL.ljL^ Function Points iJlaJl lliljl (LOC) 5_^J1 jjL— 

: Parametric Models ol_4»ljUl ^ ^ 

J 1- Cost Model LilScJl * 

.jju- Constraint Model i y—tJ ■ 

COCOMO Model yjfjZ ~ 1 
.JjJlII 11 jilK COCOMO Model yjSjS Juu 
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(j ^L\ civxJI jyC tffsD L />1 a*L- a^>UU iJijUli oUUj a 

*UI ob Aib ^L-\^ J^-J ^ui rr^i-irjJbj. jT3~iSilT"- n 

v, 5j^-i jf. xo u.u aoq <asai ,, i a 

-»>U\ j>-^ aJp pSt. Jyfl jj t j B 

.O-CJI A^-yi j j\ ^ j N/| ^ 

j oL^Jl ^A^kv. 0- Uj-S p% jc^ ■ 

^ <i* t5j^' _r^'j O^kil j £j JiLd.| 0 *ils3±.\ jL^Vi 

•A_>_)J| S^ll jd^Al j Ul,I ^L-i oi ^UU Ji^ol 

p\ ^o^iil o^. jS ^JU: jjl k£,Ul oUUi <1U j ■ 

Software Project Scheduling ^***11 La>Wl 2.5 

Ji jOo LpIw, c _,L^ jl oULUJ C _,L^ j| oU^, ^LLJJ aJj^I 

^1 £ *»*4» olj^l f l-tk^l jCu IU ^ ^ ^ 

.oUf jJL a^»UU oUj^d.1 i^i - ! y] o^JL*dl 0 h^_ 

^ ^ ^ L-V^ 1 ^ </> f-~t ^ C-J^' 

• < ^ LJ1 e jLt1 ' O 4 ^ i.okU.1 v-L-^l ;&>!!., <£_, ^il ^ 

oU^ll ‘J^l j| ^ ^ u^Jl | j&y , j* j| y 

^jLiil '--JlpI j <L*Jki__ll ol jiSlIj 

c* V> ^ J' J-JI k jkii J^I ^\ p_, 

«> -u^. cV j-xju ^.n/i ^jdt e . f i^ii ^ jt jUpNi j ^1 
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f ., uke iy ^ °p’ imistic values ^ y ljA ' ** 

U,UlS^' PiSSimiS ‘ iC Va ' U “ ^ ^ “ 
f■■ ' 


. Ev=Estimated val 


:ijVl il^Uil 


Ev = (Ov + Pv + 4*MLvy6 


Expected value A^aJ' 

Optimistiv Value JjjliJl a*-aJ1 ^v 

Pissimistic Value wiJl 

Most likely value U*~»- j 

r^i^l ^JUkL-l aA15cJ 1 

’■SIZE j^J-l LOC 5>-i ^ G^ 1 °i 

I »*JUC J ^ .ulakl^l jvi liAj 

. JJi>Jl j is-kkdl j3*-J* Aj & ( -i- , ^' J^’-^' 

^ oAidl J^-ljll J A-l-Ukt-l Function points JpU; ;Lm lit 

.JLiJlj ^-.w a xll j• l$\ 

Automated Estimation Tools u>^u#lr*)l >ita«iuAj>ja2IH il»ijji 

J f*a±-\ j £j ^Jll y _x. 0 apL-1 Software packages _>aU- o j j 

. JjJLil i SJiUj 1 —iJl5clJ il^Afc* •sj\jjSaj Jp 

^-lic—> AfljLJl ^iljJlj tjj[ai\ ^jA jt AAjjb fJj*H—jj 

.^SlzJl j»} Aw>1j> 
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Activities f l«il j\ ^U,UJt ^ ,>• £>j*% £j. jil I o\ J> JJC oljiVl .Ju 

fW* S 5^ ^ Jr* W Ol ^ V> L«^*i Je- S.ui*il or tasks 

•iSj^ (*W* £* ol (oltUJl_>I) ^ l$il jJuu j£ij 

Gantt Chart c~31p ojUala^- ;Jl« oljil ^_>Llll jjjJU ^ i)j jJ-i j_j 

oiljiSlI a PERT CPM ‘Time-line table .Li-1 JjO>-j 

.^jLiil L.L> .:il ^ ^ j 
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olp >wJiCj oL U alil olis^lj,* j| ii 

•e-M^AiUsa^ 

•Project tasks 

•f W-' u* - 

•W-* J& sail- 

MS - £^ai J^ oijil ji tUjX l^j ^ U1 oliaWl ■ 

^ ^ t|JJi ‘Manager 

j u j*r 30 V^oJ oVbj uSV} » l>-\j U* Jy*»j *jJLV jfc bl :JU> 

i|b fbl 3 Si* J\ ljU Ujj 30 sx« JS ^USJ ^jj| joi tfIJ rJLil 

.l»ji 33 y. (.. cSjL»-j Sy^OSjjyil jjPtilJbJyjClO’/ 


| . .». 5 _; JSLill a., .jsuil y-i ^ ^ 4 s ^ “* 

||^'^ ' " :JUil J~* 


Tools of Scheduling C^ljOseJl Gijji 2.6 


Gantt Chart Cute .frdrA* 2.6.1 


jj>J.Ij ,_jiiSl jy>J.I ^0>c—J JaJajC obi Gantt Chart oJIp -Lk£ 

O-iJl ^jJ ^^asS/I j_j»* ll vi-?- S-Sil Olwai J* 1 £_>iyilk*Jj-tir J 

.(2.6.1 JSLUl >Jl) f 411 j\ oltlOJl ^ \J\ 


f ^u» AM* ^ ji ^ ^ ■ 

I ’ jUI a vr-i ,bJI ^ ■ 

I. ^^■ 

I ■ .le__. u»UPl p **>* ^ J:toLl -’ ^ ■ 

L^auip JP ^ JS ot ^i ^ 

Iki/t vr^l J c r i f ; ^ ^ ^ 

^VlaOpJp^UxLUlr J 

I ,^| LjA jj us* b oijii y- £- J-^ vy u* ^ 

.iuji .ju a r 1 -^^ i ^ u11 ^' JjVl J ' 

|!C J .l>rVl ^ t j*» ^ ^ ° J 

: l obUol £ Cr-iU ^LS f 0j ol ^ Cr*^ 1 

.^jU -«Jb-> ipLJI f oic-J 5JU.I .OA jj ^1 Ji A o' ^ f‘-J^ 1 

ji-tAl CjbUjl 

i Jp j^u V ^1 J) ^ o 5 ^- c/ 31 r 1 ^ 1 «> ^ ■ 

.iioT U*U Jil 1 * 

ft- 

.^^JJ y^i ji o/>. J5 c r' bJ ' u^-i ot J^ Vi ^ ■ 
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( 2 . 6 . 1 ) 


Critical Path Method (CPM) 2.6.2 

J£) ojJill sxllj Tasks ^l$Ll C& ^r 1 a* 

.Estimated time 

l~. J^ki y>_j Critical path ^jL-ll. jl> ^Ixio-I Jp »xa 

.£jyll *1^1 ix*j SX*_ / -ail jl—ll lx«>j . J' t>* 

j i»bJl J^i j LUp ^\>c. —J oil^j *x>^rr—^ tJ C-^' (*j 

.if ^01 _-- I?_-Ut iiUi j oliL-kJI ^ x»x*Jl ,J i_-L* <L~-j c_pw?i 

>A\ ^r-j i.UJJ UUl ^ v^t^U-U JS x-ii j j> »x* 

jl IL oljL-ll oXa JX»»j pj 



UilWl J«*ij| 


Tl+T4 + T7 = 3 + 3 +7 = 13 
T3 ■‘■17 = 6+7= 13 
T2 + T6+T8-2+7+6 = 15 
T2 + T5+T7 = 2+3+7 =12 
15 ^ ^ ^ jLA ' •**' to jU Jji .1 ^ m 

■ T2tT6+Tlj * a63) ** •# er ^ V e>> jui 01 ^ 

Kk ' V ^ ^3 ^ OjSi 2008 /l n f *U Ji v 

.2008/1 

PERT Ci^j 31 ji 2.6.4 

■•'"' ^ Pr ° ieCl Eva “ on & *«*«" Technique ^ IjUj ^ ii> 

^ ^ ^ 0-3 > Jj-J-I ^ l=S5 old’ll ^ Pen 

.iiLJl iL>il u: .^ ait J CPM Jul_ll JJ^li 

f U.UJ) i*4> ^ *EV ^ JS3 ^aidi ^ ^ 

:VA ^ j^Ul Cr'^ aI^U 

-r^' iS') jd-^j _^Ju5Jj t JjUi. ^oi" 

J£J —s£j 

OT + PT + 4 ML = ET 
6 

et = expected time 
Jiladl .jAjJl OT = optimistic estimate 
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m. 

li¬ 
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(2.6.3) 


IjjCiJl. JtfLUW iUl f WJ Wjd' ^ 5 - UI (2 - 6J) J 5 ^ 1 ^ 

| " .cJ^Si ^:- J o 5 ^- T2 J T1 Oi^ 1 ■k’"* JaWI C2 ‘ 6 ' 2) 

| :oljl_• 3M C Ji 

fi 

T1+T4 = 3+ 3 = 6 
T3 = 6 
T2+T5 = 2 + 3= 5 

| tJ >1 LlJu ^ i&j 6 jjy . JJ T7 W W o\ ^ V U ^ LL* 

■ jL-. J^ t £,ydl f l*. f>- ^ ^ ‘^ U 

.U*Jl ikii J1 Jj~*^JJ J ‘^’b LJ -' Cr^ ^ *>*-> 

I a>Uu L^.SA^ ika 01 J^yJ0l ( 2.6.2)^^-^^'^^ 

:<JbJ| cj! jl—U 


f 

! 
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J-Jj Jlvj [/Oai'r-fcUl ^.u5 Jto}i)| 


****** ZUJiZj 

'ofs. tjA jiJi" Jp Jy ^J| J^i ^ L t ' 


^ o-s 

j)\ jiSZ j dpL.: , 


: f 3^ <^V,) ^ ^jad Liui 

oUUi LljJ olS li| 

3 months 

JeUcJl 

Analysis .a 

2 months 

✓a.-Jl 

Design .b 

3 months 


Coding .c 

4 months 

JU^I 

Testing .d 

.UiLUliL-JLl *1^1^ lu 

J* ^ £jyuu CPM LLi ^jl 

: L1WI >-'>1 {jji* ji ji\ 

3 months 

• |»;Q ..f->.~Jl 

Initial Design ■ 

3 months 


Drawings ■ 

4 months 

:jOl 

Skelton ■ 

5 months 

: ol._uL| 

Utilities ■ 

4 months 

: *1^1 

Finishings ■ 


.^Ij^i sol 1^ Ioj ol jS^a s^Vl iU _^l J&J 

• <j ' < _^-*ljjJl ^»lJjJJ CPM iSL_i p-jl .7 


Task Number 
Task 1 
Task 2 
Task 3 
Task 4 
Task 5 


_ Software Engineering CiU^^oJi —■ 

^ i <--| | y Sj -W PT = pissimistic estimate 
JSS\ ML = most likely time 

:JlL. 

:^ J jLo .L^V 5JLJI Tasks)) pl*ll M 
OT PT ML ET 


?£j ^JLlI *1^ AjO> dl sjJLI ^ L. 

•J" 


I_>L_J- 4j4jL—J l <Ll«J.I J I 4*, vail La 

OT + PT + 4 ML = ET 
6 


IjJUl Jj-lLl (J ■*“* (_y* 4 jO_^J.I oOll ( Jfi- ( J^£LPx^ 


Task Number 
Task 1 
Task 2 
Task 3 
Task 4 
Task 5 


OT PT 
3 8 


j jvul s^l jL CPM iijl* j jl li+ 4 * £3_jdl «_>1 9 - _Uj 

. L Js±U 

, ^^1 i*3jdl <il£dJ Jj^ll JjO^-l IJA jjijsyif- >. a...n» j| ^-U-..; 
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*— tl^ 1 >jo2j j.,--n 


wk 1 
wk 3 
wk 6 
wk 3 
wks 4 


J" 


jlf^l 


Oc J _V 


“ Initial design 
•Detailed design 

- Coding 

- Testing 

■ Documentation 


Software Engineering uLm^Ji alt — 


; jo J~ai ^ jJ&\ SX. ji ^>1 


$ 

1 


jX^Jl Prerequisite 
NONE 
CSI 
CSI 
CS2 
CS2 
CS3 
CSS 

CS4+CS7 


jJa II Course 
CSI 


CS2 

CS3 

CS4 

CS5 

CS6 

CS7 

CS8 


.!:■ 


^UJl -ui-j 5X» ^y> L .(7) ill—LI J j*—D - s 

!&*) iS^ J*** Cr* tj-r~* lXt ‘t'L-X CPM ; .9 

flill .CoJLp <*j jl* 

.' _ y XJll v^j^i _jjdl «i>l_/XU iJLII w»l»‘LJl l j*.10 


PT 

6 

ML OT 

5 4 

Task! 

T 

5 3 

Task2 

7 

4 2 

Task3 

8 

6 5 

Task4 

l^So £y^l Of 


jsa^i^Vv— ‘ 

£_J yii C-Jlp JaJiaC p_-jl 

wk I 


- Project plan 

wk 1 

oliUl 

- Data gathering 

wk 2 

oUUl JJ* 

- Data analysis 

wk 1 

oLLkdl 

- Requirements 
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Software Requirement Engineering 








3.1 


£ 


j iyrj y oUjtdl p k » > J-IaJ v-U-Nl *~>l~-'i/l j^] 
oi^. oUjkl\ j *-Ua^Sl ja '/. 85 CjZ ol Jjii oi iRequirementsoLikli J| 
i JsUdl J: jdl J*-'jl' ^ j* i> ! - xpL ~ u £>*j f-** <"-*- 

. pJiw-U oUU>-' ^ N j «***• «£* oUjk* J* sLjJI jj 

:J^NI olS-joj 

jJl» oLm*z*J 1 I 

Cr’L-l.- 11 ■ 

.-, \a.n \jllj oLllaiU CSi\ ciij) ‘- , V i :' ■~~ " j ® 


£ 

*W 


ii>-^.) Requirement GatheringoUJ 3 ^' £*^»y Ailxdl il?-_^l jy>j 

b^j\ sjj^ot ^ ^ i»i cAJiai (Jr o’)/ «*>a >u»l a#- *a»> JH* r“' *■ } 

.iUS jj gU. 0 j&r Ifcb ./I JS i# lSUfll J I; 

;>nU-U i*fy jli '-Vr li-T— 1 Wm 

fjteJH ^ ^ s»jej- oMkdl d -j. j-k» >«!" *>** *•**■ ^ . 1 

UJJy .Jbl e . (-tOV^^f 5 </» ^ ^ ^ I 

o^-j Oj-j 11 r* Slakeholte 

j&d\ J JUJ.I Ur o^Ufl ,| ^ JI ^ 

JjcAJku i*x» cu— > r **•» u J> ' i)U ' e ^' f 

rgJUl ^ yj oL^II iU j ckJI > E " 8mKnnS | 




m ~ - m ~.l ill—".uUlilt i^iaaII 

Requirements And-its problems lgK- 4,7, .^ C> L.tU- ^ ^ ^ 
cj\j^ 5 j s_i3it j J5Li 

i*-5 j >«_Ai- vilii j «j_jUal! aJ\^ jl*i\ o ■w>l>- oj>- jv\jy,j ^ ^.^_V 

—1.1 (Jii- A^_jlad.\ (j 4j_jiia»« 4-^ j) oljjj jV 

ClLAlai^JI £jyi 
IjjSl 4-^jJl oLLkdl i_A.'..^aJ ( j^ AJ 

Functional Requirements i-Lbj oUku -1 

.4jf jJ\ 3 l. jk'A\ iia-xi y ; VAjtal -—JjP jil (■wAjUs^JI) JUiSl ^ oLLkdl 

cjVILJI SA-U^j lAJ* vi~>- 4>^bd\ j vijJ^ 4-__3_^\ y> jl. 

.oL»- jP- 0 j 3 j 

Performance Requirements *taSl oLiki* -2 

; Jo J \>.LiJ ^ yJl cj^UA\ ->aa p£ : Jt. ,j>j oliku lJ ^j 

i^Sj £y j\ 0!_>S iS^. ^ if a*j ^ j' 

j I*** er 3 ' °^W' 

: (JjL« oLlbdl (_ 5 ->j -1 jj£> a* 

.JA^I ji\ v^' Cr- J 5 ' 0--3 tJ I**'*! °’*' Ldl ^ 795 

Data Requirement oULJI oUb^ 1 - 3 

.sxjo-i i-^iai j i^ybi' ^ U W' 

Operational Requirements Je*-^ 1 

yuU-j oijAij <> ^ «^. ,■-. 



Software Engineering uU»^i ^*-olo 


|,,j-sc^"> uxc 

^ .^l^ t >.lfl l ; Jrf ( I < /JI Software crisis 

H^. ^ asiU .JU J4- j>» ^ £■ ^ ^^ jai 

m -Jf 3 olyfcll Ato)f olS A l 

.iilwaJlj <aA^JIj aI-IpVI 

I i^il oliydl ( _ r k^ J-tfiJl I-Aa ^r 1 J '*V‘ J^J 

;J . ~iM Urll 4 —JAj- 4 S^Ip 
^yi »bS <-'jlfeU f C5-U1 ^^tJl ^Aj :End-user ^l^Jl r A^iUl ■ 

.4j <byil 

‘Mil-it. 4iydlj 0jJ-l 4 l .^r^A^wJJl :Software Engineer ^-AAfr. ■ 

:^.-tt jp Jy-li :Requirement EngineersLLL d .I l _ 7 -_■ 

^ .LfrSjjjJj ^jLUadl 

jiiL:j olbLiJ ( _ r > jrj" (^ a*" (J-- 3A ' , '-** J i-T*’-r*“—’ 

-■ J,r ^IkLtJl «aa_j ii>wjljj Sl.l5j 4>«_^-9 c^LLk^ Jt l^>\>- 


Requirement Elicitation 
Requirement Analysis 
Requirement Specification 
Requirement Validation 
Requirement Management 


•^Likdl kLj.z— 1 1 
o^Llkdl J-U 
cAlkdl I 

^Ukdl jI^I I 
oLLkil iM 1 


! ||u jLc: ^Jl i»i ^ ^b^ll iM Jc^ 31 ^ 1 


,_pjiill 




j-Jl i~il . Il 


Software Engineering c,u» 



j i5-^ a* oUkll J Ak^S/1 v_Jp! jl <ajj.| j 

•^-M' ^ i^lUl J,l£JL a 

Ji- Stakeholders <S%Jl ^U^Ml ^ oUkdl .J^ j^, ^ 

•(vAj^Pj jJiJl JUj f-tio-ilj j^jJl 

.oUkdl A4 jlidl ol ,>• Ja>u]| j JStdJ 4 >^>-U ii^ j 

^'-3 CiUUbu-^l 3.2 

olkLlil JS ^ Software Requirement Engineering «_£^Jl ,-. MU | 

0 -j «U1 oUk, Jl Jy* jU cUkd'. ,1* Ji* ^ olikdl J* >_jycU 

. lj? *a U*tt>5 ^tl wal a*Vl'.:! . •' 
olikdl * —L> ol_-L*i ^ . ) 
oUkdl kLoi i3_^> Jp o_^dl .2 
VrjJI *i*likal ( JJy .3 
ol. lkl I oli*pIikS"j ^^5j .4 
jJl olikdl p._j; .5 
olikdl o jJ> ^.. itC oljwu (_gl »jbJ .6 

• jJl ol.Uatll L-X> o3lk1 l'-l j 

Elicitation of Requirements oLiUalUdl Ul ■ •."...< 3.4 

JjVl <aA>ji\ o_^j_)Jl_j —ll ^jA olikdl JaL'-ol j y»j ikLdJl l_L» jC*j 
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Acceptance Requirements Jy£ll o>Uki* - 5 

*01 viy* y «>“ j ijiui »A' y 

:jJ ~ yi-l J-iJ! j ^ ^ ^ u ^-> " u£)l -’ 

".i^lUl ^ OjijU (JLi. y I .LiSlIj o=Sj="j fV 1Uiij 

oLu-Vlj J^»ln.»tl fOLdtkUfl 

: ^ 1 J olikiL JLCJ ^1 ^L-Vlj 

,kUi!l 4jU-L^-l ^*L.J -by. I^L- iiwaJL ji ■ 

*jl~»-Vl ® 

^ jlj Jl^Vlj S_>U»JI ,11 p, j J -CT^-Cr^ 1 • 

.Ojbiil jl-Uj SX. ._ r aJ-o (J^- JaA—aJl 

.oUk .u-1 J » ^1 * JJ o>LikJ.I Jiyi * . 

.jy* (J V^LUadljJy-idl • 

. Jj-i* j Jy.*»* (_*-•>!I vL/^ ® 

,oUi»J>l y* ^Ij Ov'L*^*-^ * 

JUaJ ^OP ■ 

* .^ULUs_-^l^yJ'X''7^ , * 

.Olikdl olk»l^ i-A p 4 * ,> f xix-il JjOi f-tP ■ 

.ol*jkil jIxpJ xp (»-f» ij-till (•xt- ■ 

J^llj ^SJj^l l> jLsiVlj i^yJl ot JjJdl 0« -UkJI jU^VI ■ 

•cSy-^M J>-'5Uly ^ ^ 

.ijd-\ iSjij • yll oL^yJl *ljX* J ,yLA, ■ 


80 


■— CiUUol«]l i/uajji£ Iiidlijl _ _ 

& 3<xp J* aJ- £~>- o^J' ^ Questionnaire oU-^l ^ ^ ^ 
^ U ' ^ ^” N ' ^->-> > <* fcU, .JJS ^3 j ^ U) 

oli ^ ■>' s ^> ai-Ml O' ^ > i>u OU-MI ^ 

Cr 1 ' Uj -’ e»—'J oUU^-MI Multiple ChoiceoLb-J ^ 

OfJic_ii A ^ 4-1-t^i Jt~jw Jpj. ^ ^ ^ J, Smej 

. jy-i (o^kii jt^vtji j 

Observation 3 . 4.3 

tjjLjltj ^ s^u jl- oUjUl cJlS ociiUl OviL>J| j 

■oUjUll ^ jp jp j- 

ol-J-iJi £\j)\ Jp l*SLU e5 o-j?oUjL«l»»i>SJU*.,^. uU^a J|_j_J|^ , 
U.VW1 ^ Jj5 ^ j\>- jJ y- Sli^ ,jJ -vl-J *11 J^j iia i)\ J yu yjy., 

.OLaiM, Ojjl :^iJi 

oaLIo j\ pfcJl JU Jp r ->o oU-% JLUll yLyrpyJl *=^>11 y (JuL 

.UIV jsuJ-i Jp j-iJi J^JI v ;i y _, (^Jbl *uj! ijitjU 

-pL “ 5 *’ i-lj-UI fUaJl aiid sy-U «i> >>: Observation 
.fJiC-Alj Ojjjll Uai^. 1,5 ^ UlLi, o^UJJ J^^JI Jp 

( y-» P*j yj y.'> **y Jp (JiJi ju opLj <t,>Ji 
?J^jJi *bt ^ i» ^jji ^ ■ 

■ 

Tj^JUbfj^t ■ 


_ _. Software Engineering «Z>Um*ju>« —« 

. „ Stakeholders^ .jbU, ^ r* 0*“ ^ ** ^ ^ ^ 4 

. User needs f ^t_U J=r> O' 

^ k),u ofl, to^jii I— 101 

:l^ jiJl liA ol jjIj J> ^lo^s-l ^ 

Interview 3.4.1 

‘ jj c «sl.>U ob^kiL i^U-l -^LUai ^ w*^ 1 ^Lill^z*; 

^ f oic-U.j OyJ\ g Litf laj ^JiJl JU *jyiU k'-*i 

^jl_^J1 j jil_^ail Lfljij jjjiJl J iJjl-ul' oUji*ilj c^ULJlj J-u-Jl 

. J^jJl iia J5r-^ 

- i^-U 1LUL1 j ir“ °’ , - s ^ i jJ sjp iJUp_> 

:LfU t r >_^ikLl ^^1 

jjajjl JJ <LULI <5^»- «LLi*D jJ-I I 

ei^»« ^'j 1 ' J 1 ^ 1 Jr* y J r 4 - 1 c t r J ^- il -> 

. 0 y>-Jkl v_jlaj»Nl_) J^«Jl ijUaj Jj J->0 £* ^%uil ,_> 

o’S-u* (H~ Jy 1 * J^^ (H^y (*^yj ul 

>L ( -. js _,_,a iiyj. iiyJQ IjwxiJl ibrV' * i, ’ i (^i ^ 

• i/* 1 

Questionnaire jUil—VI 3.4.2 

oUkii j«- j SryJ' JJ* 3 ' y v-*^ 1 v*' y 

Cplj -. jj-all ij* 0» ^ ur-i U - J| ^ 1 r° ^ lf:t ” V1 


VJUJUJf 


J' .~<1 .11^"-^!I tUbiCJl ^*aoII 


ikp j oLU-lj/*j b^f _A'j J^j uy«J^~Al_j (^ ^LjSl ^U-j jj ^^li) 

■f^J^ 

lil j£\, 035Sj i^kll al3pl j J*jCU_J <u^ 4 Sbl5 Juu J AD SjL_,kJl 0 3 a o^JLilj 

j j^ 

Oi-^' lP b* •^■‘blkdl £^r (oL 3 ^) J*p J*p JJ^uJi iL>. y, 

•^Jr-' <3>^‘ Ai S-tlj X -\j cJ J Jj As-lj 015b J (Stakeholders) ^IkJL b}b 
. J^LU aUl j ^^J', jjVj\ jp. j\ i JSLdl Ji b^b oLJi>- 

4i > ViL ' b' cr^ L- 5 -^ 1 cH-r* o tfjU. oi 
j^l b^ i-jMl b* oUjj (Xiu_ii b_,lx. bu ii^P iUj jb* 

.o^kll x~ ^ o *.'\ ja bU jb _, sxxLl oUxJJ bpUyi 

ab *l v£-> ^J 5 ' ^ b* ,J ^ 0j& ol I Obb jl ilb-^il j^i v i : J 

j>JJ u r U 3^-j ,UJI •jj t -)I .'jp-j ^ 3-i_- „ .Lj.il Ljj xx- ^Ji - 0 yj_\ 
.V-'J-' ^'yJl bi>^-' > £>jl Ji ^1JiU jll bU- 

J* J—^) ‘■•'j J <y (i! «o 0153.1 Xy ui 

.■y yiS ^3Jl JwJl 

• Ji '■’• J °'—»3 a j kliJl ya>t}£J 

^ J5Li3lj JU-| ^UiJl jjp bJ. .1 

•( f -lic-ll 4^1 _,) ^.^lil y Jj^\j ^1 rWJ J 2 

•i^iai .3 a j b^Ll i^jd\ b>dl ^iUij J_^ UiL. .3 

Joint Requirement Planning (JRP) cU)bI4t ^uy, 3.4.6 

jJk-A JAD^ ^ w au. ^ oUkJ.1 ^J- JRP ^.>J1 ,3 a 

t-i- JAD t oUla3l_, J-UiJh 
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? j^ji Ati J* x ^}'' sji ' ^ 


«-b*l p 


^ ^ ^ • 

^ ^ ^ 0,- ^ ^ ^ ^ 

.oj^ai £ .iWJ'>^£-^-” uL - J -’ 

Document Gathering & Sampling &^3 3AA 

A UV tiutfj Ly i-U DocumC'-l'. jUSjJIj ton ^Ir* Je^j fif 

-Vi tf v t> j* ^ f cH “-> ^ ^ 

.ab-^Ailj JJLiULl 

-A.by' tsiu ijid ya» f-^- L ‘ •>“- J* J* ^ 

i^lj olililj jJl.Or- ^ CT -^: J^ii J'3-J» b^ 
f \fcM >p «*> SjUUj b^- oU^lj jyUtflJ 

.bLbJl f 

.iXJJLi bjlbJJ oUkdl JbJ^ xp 13a ja ^1 Ji^ xix-r- ^kJ^j 

Joint Application Design (JAD) J a *^ 1 3.4.5 

b^^jJi ^ J5 ^ ^ reM JJ b- ^ iii > J ' #i * ^ 
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m — ,_L^wiT\ 


oj^- o l . \WA \ ^jCj tSj^ ®_r* A ~ a o(>-\^Vlj Jji-i 

UjlP #iVp o\ ^Jp y)\ 'jPyPL >%J ojO^t 

i)jV 0 ^Jio_l \j ^l>*ll uy ~k>y*-x> Ss>ry L*-^j Iaj+aaj <>wil j oUlLdl o 

•cSy-^' i5jU\ oUkil 


Use Cases and Scenarios .pl-tklmVl GVU. 3.4.8 


*V».jN oUkit Jp oyJ\j Use cases oVU <L ,n ^ .u_- j > 

(o^UiO iwiUi_j)l ojiA J .v^JuiJ «-» jlv -Jj 

ti*■ *-*, j O^Uill y> i*\izS$ L ^kjl Ji^ ^yb ii ^kJ| ai* j j 

b-ApL-^j UCD 5jl>- kk^- j j*j j v_«3lkjJl tbL j yyj yjj| 

Jp Ojkik <^>\*- ii-kj j\ «l*kw JS »bt i-i-S uy-tix^J.1 ^ yL «iJJ;> Jl*j 

Scenarios yjk—JU ^yVl \k» l y>-— j_j #J^- Jp ^l.i»c_»i <Jl>- J£j ^gpj JSCi 
. Functional requirep;ents S-kUoLlkdl Jp Jy^i-l JLJLj . UU4 .ll j>JGj 

U^^4 oLi> J5V J Workshops J^Jl ^ijj ^l-t>C—<1 

.^^1 J-jJl Jjjjj pkJi JUj 

1 *_kU& ,_ r <i>- j V'.k* ,yj oLlkdl Jy>- £l^/l i_L^p bJUj 

j ^loj ^Sj Lf-j o_jkdU yyldl j jjj.« : . ,U J£ ju JJipli; ^ 

. ijljJl jj~* <ojk.,M 

Brainstorming jl^s^VI -lJ^j ~ >...I-w 3.4.9 


£<■_> 1 *^ iL->- i-w*l oli Brainstorming jl^il 5 jUJj oJ Ji • _L>- ii_^» jy£ 

•-t* j (Stakeholders) i*jkJ.L <i>UJl j <p y^- ja oLikil ^Lal j 

.ojkJ.1 ^y <~ajUjll ^y> yP>y jl^il iJp JiJyj »jWJJ 
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, . . iJu ^, i. jaL, ^ d^ vi 


.J.JA Ui ** o*ut J S,u t ^VI ^ -LuVO 

JW r W> ^ js^i' ^ ^ W ^ " ,U t l ^ ^ , 

Brainstorming jl5o VI ojUJ ^1-^— . 

:Prototyping U4W 1 3.4.7 

,,UU-U ^ o^-un, SJUiJI J>J> r> ! O- Prototyping ^^Jl ^yJ' y=^ 

di (VI*^ —- J 5 ^ ^ ^ ^ ^ 

.4iUij .b\ jp i-jJSdl ^\jJi OV ijj-u-il ^LkyJl 

iU- 5f^ ^ ^ ^ 

.cjULJ' -^' a — s "' ->• ‘>- ,Ll sii ~^ ^ ‘-V-^ 1 

j UL Jijli. ^UkU ^ f'■f i ' Lj . 

ii -> ) ' oV ‘^ Vl 

.c^Okdl kUu-i 

ifiiio~,-jfeii-a^wioli Jij-MiJ- 1 ^' 8bI v*-> 

i auu >=^ u a ^ ^ ^ ^ 

.O_^kl« j V*'j °’ J —^ 

jo -jfcU W “*> ^ e - M r> 

' ____ 86 






f 


oULdl ol* <ii Jji! ol y _,^ JUJl Ijjfc j 

; «J^ i d Cr^- ^UkUJ oL^aJi |j^ 

oUio ■ 
•&JjL» oUJai. ■ 
-AjjL^>-| ^ Liu-. g 

Uj ^' r- sr 1 ' W' Jo .t; oij.Sn f aioo i^ju; J\ oUku Jji ^ 

t-'j Jo otjjfr^ ol^o ^_.;j jkJJ JJ^J, ^ 
Structured Methodology 3,5 ^ 

ol^Sh C U^ ^ ^ 4(^U0 5-jfcLl vJrtfc, > ^ $; ^d, #jL> 

.^5Ui_0l oi> ui^ Structured Analysis J^il JJLcll J 

• sJLa ^jAj 

Data Flow Diagram (DFD) oLLJl UL^ ■ 

03^ uw f VfcJ\ J*b oUUl ^1 JS> 5j ^ Ow 

oULS3l_, JjLUUj oLLJl 
•DFD JaL^ jlp y iltiA j 

^ oUjUl > £\j)\ J>j\^y>\S f ikJ| j^uJ f4 i^ : JjVl 

Oij <L-.j ^a_, Physical DFD ^lil y L-JVl idaidl ■_, 
^ ^ r UiJi jjp *1>1 ixiUl Sjj J| pJfcJl JU ^ ^ f JiJ| 

.■ojJ ^ ^iJl i-Lp Jlj; JUJUj f QiJi 

Logical ^^J.1 yL-JNl LUll r?wa Jl <U Jl L-L.I j ^ u_- . : 

.j|_jll jLfcll o. lijdji Jaii v^ULJl ^_jL—; l Jp DFD 


Software Engineering uUx.^ 15 . 
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,, - 1 j Ui. ollk.oLkJI Unipu‘^v-o(O.kUio~p 

U>.> .Itob ^ ^ > cr* ^ '^ Vl J>) • ^ 

Research & Similar Applications ^.UUtl oliUUJIjU«UI 3.4.10 

^1 j jocU rkJi JU W« ^ “ h ^ 7>^ 

^ J c^L-Vl -L-f vi^Jl OlS’ ^l-^j 

^oUlCIJ.O^I^WillcbVl^VI^O^o^JlibUllof^ 

.JJUo^l^ljll J*ft« J^j' ‘^i'^ J J -^ JI “" u (Vy ^' 

Similar vLO olok S-I^j Jj-X ~lj>J ^ VI -> ^lo O-JI 

. yai ^Ulj olcU-L oj-U-l fLJlj oUjOll J Applications 

User f a^-ll JU-1 Ol te-U ^ Jo jJjt Of ajl xJI li* >f U 

ijUJIj i.^1 oL-jUI ^ ^ iajlidt >IM J-V ^ cr- o'-^J ^ 

.i.jkll C U1 J* OPt-O UjjO ^Ij •—J iletfoUk. Jp 

.J* JUhj U jkli olSiiK JeljJI 0-1 OjSk. «ht) ,U» ji --c-w, ^okl!j 


Requirement Analysis tI»Ullai*JI ^.5 

^ y^i J! J>->U fjtfo-ll oUl>l paC ^ L-U JsUdl ^ Dl 

jI_^ l V?jJl oLLL^JJ 

l^Ly* j (^ ^1 ^JbJl)L»LJl cUL^l iS>j viistt ^ cr^-» 

l^LuJ v-L, olj^l ^ V-^> Vr^' Ji 

.Modeling L^r-LJj 
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Cil .ItVUH iiiJluJI Ju»ill 


ib- y, j oULJI oJpIj j oL-L-Vl ^ SbSlI ob jwjj 

Structure English SJiSLAl ■ 

f-yr ^~oj JJc£ obi Structure English iJ£J>l *j^Ji>b^J| jc ^ 

.ob_jb-« ka jial* (oLL*p) »—a3Vi»_jl bjbi *1 jil oljki-1 JjJJl 

Jl» oUL> _p<>Upj reach write' print' sort' add' subtract.etc: Jb JUil 

Jb LbLA' *j£jJ\ oUSjlj (oUlJl ^j-li J ib^>) Customer-no' item-no' price 
i-j'wjl blast Jl*j aJSLAI Sj^-b^Nl ^bo_J b oalpj While-Do j! If-then-else 

.DFD <j Processes iA-b* J5 _jJ oLQl 

.iJL»p JS J y ^ys ill ^b»x_J.I ^ ^noIjJ obi Sjj-Uw^ill jCwJj 

Sb- ja j Pseudocode £ji-XJl <>US l _ r - 1 — i 

Decision Tablejl_^»J1 JjO»- ■ 

JbiNl Oi- (•» _>ba-)JjXU»- j£-i j J-l^ obi Decision Table jl yUl Jj-l*- j£*a 

,*^jv Conditions Jp »lx> <Jux>J.I Actions 

.ibuil oNU-l j ^b«i —j ,^JI cj\j\jii\ £pt>y SbSlI ojiA JpL-jj 
: Jb ^UaJl J^P 1 SbSlI ol» p-laxll Jip JJ 
ol»_ll j oUui>cll — 

. *J_jalX!l <l_]b 0 - 1- — 

.«—■jjil oL>-l^llj oUbilo'ill (J ojljl ,Jp »lia 1 lUali (_5 y- Ll j*_bj oLi — 

Jliil obVl »i» ,_}^p • jJj 


Software Engineering ««-!**» 

, , uui 

jjli Context D,a g ra m ^> ^ — 
- iXm olbhst Jp- ^ u 1 n , , , 

^ - .UU *J~JI e lisUj DFD j 

. .. a , J*., J few. ^ ^ ^ W' ^ ^ 

, t t,. <-.11 u_, cjUUI «—’■-’I J ak* 

^i£ J (^)J^ s o 5iljUiv ^ ■■ " ' '.(i.jfcHjDfUtJI 

, ibSl J. ^ y-J >|J ,. 

Dal a Dictionary J* ^ ^ CT ^ ^ ^ 

Entity bl^, Structured English 

Decision Tree Relationship Diagram 

Data Dictionary cjULJI ■ 

Da.. oUUI Jfl Ltoi-JU 4 Data Dic.ionao- oUUI ^li ibl J~- 

.DFD ^ j- 0 W 0 ^ ^ J ’ ij ’ liU E '™ m,S 

.^jjl v_iJUl Wl Ub Uj-4^ 

j^x_ib i-^Ul-1 Data Requirements oULJl ollk- obSloi* \J^j 

M yjs^djuu^ J» O.V-J ,/J wu, iv> ol vfi vi> 

oU- Je-J J y-o~?i$ r^ ai,J r 1 ^’ 
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w— oUUaI*JI uiJliJ' --^ 

oUUJl s e > tS’ .Jij-£j (*4^ p-laJl Jiji Ctt J*oljJ alii jMj 

.oULsaj ' I 

Jp J^^J-I ^J\ Prototyping ^U-l cJJI Jj 

•I^^LpoLUI^Up 

Object-Oriented Methodology ^- >u iJI Jvo^UJt 3.5.2 

J£J.\ J-L-JU yJi. L.\ji 1 jJC Object-Oriented Analysis JJi»Jl Jivj 

j 4 jiU.\) ob!-l£3\ {j* i £• y*£- ^ 1—1 Jp ^UaJl J*t«J\ pi l*..> 

. oUVJl ajjk Jp oUlwJI JP *\./i ' a'.* oU’wJl J5LAI J-l>dl lii 

.Structured Analysis J5LAI J-l>uJ\ J JJJIj U> ( _ r J oULJl jl 

,\A$j» j <_pJ ^_ja5ttj Jj > 4 jVW Jl a j> l^£ j J >—*5Ui j Jj iaJiJl p-~,~aj pi il-- >- 

j 3\£1\ _y»j Jl>-\ j jtSL* J oLLv*Jlj oULJl Janj 00A l _ < x~iJl jj>»ril 1 _J> jp Ui 

SU-^ill j* iJU- ji\ZS\ jlj jjp Class alwiall jt Object 
.^Ualll j JSt. /a a l l aJk* Jv oVs^aSIj JjLjudl uL^J J>~»j JJ>cJl J> £_}Jl l-i* (Jj 

: J-Uwut lJw» Jp iJbJl ol jkU ^VJl 

oUiai' J* j Ojjjll J* oUkil ( ya*j Jp J pkJl Jitf txj .1 

.ijJ^JoUoblS Use Case Diagram (UCD)yU-l^l_L>w-l iabZ-il~iy Jl 
.plu^i-l *Jb- JS \Jl* 0 J Scenario _}jjb.—Ji p . oUJaiii >jla 

J Jail j Attributes iJ aX-si$-\ Ui! ) pUaJL i^»li-l Classes JiLaiJl Jp i_i ydl .2 

.( iL^ai J£J Methods 

.Caseoljjl j\ UjJjU j lIDj pi} Class Diagram J5 L»aI| Jaki p— j .3 

.ploiw-l UU- J53 J-vaiJ v_i^»j jp j%*J Sequence Diagram iLXJl JaLje p^.j .4 


^ - , r. • ^ LAJ* ** olTSM ^-r* 

n ' - -l ^ U^J 015 J 


. | ,-t ., ,2 

( j>ai .M. ^ *. >•» ^ ^ 

Decision Tree * 

si. i. • - - * KJ, Lp Sl ->1 Decision Tree JJi\ 

(U, JJI) oNU-1 ^ Or 

^ . . ‘JI ia!)UJl *i»'V Actions JUiVlj Conditions 

.IkJI ,U> i-W- ^ ^ .. 4 . 

L SJ OJB a- H6 s * ■* J ’> )l ^ ^ J! V, ^ 

J iisVi ^ Jit- ^ o 1 ^ 1 J ^ > U;U ' sbVl 
. Jlja j t ^ i-LJi j. ^ fifijui. a-w \j*j 

Entity Relationship Diagram (ERD) ^LJLSUI J=J-fc ■ 

iUu (Entity Rdaiionship Diagram) ERD Ui5U." /- 

_ ; . Irr , i^lil Data Requirements oiU" ^U)=s- r^ 1 r 1 ^ 1 ^ oM ^ 
^ ' .aUus>l 

^ M Vi is-Jt* a* ' ljLilS:! ' ^ 

Attribules^UJ-l Uq'j .i» Da Relationships Entities cEJiSJi 

J\ j 3 l^ J^ (oULJl j~p^->) 
.oULJl a4pU p^wsri L.U LAjJ iakiJ.1 '-i* 
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CiUilox*}! iCJUJI (Jwt'rtll 


Software Engineering 


Ms-Solution Framework Methodology (MSF) J^UJl jUal ~ 3 3 4 


Jlst &x*\ J Microsoft 55MSF JU^dl c Xx j 

’-r^' ^ JfcU J=r- <> W- Models ^ SAc jl 
Process Model 5J-UU g 

Data Model ollLJl ■ 

Risk Management Model i ^kUAl i_,bl ■ 


.il-ipNl |,-mjJ j^aL-j JSj 

.CASE o\ j>\j UCD Ji. OOA oljjt MSF i_U^ ^ t j 

' JtA-b ^* a l v£ t5a yr >*»i * Jp J :<;! J jiJi l* x^j 

• c**J »-u j 5*jkll Jjc £. Jl 


Specifications lOilbol^J| 3.6 

ik-jA iAf J i.jklt J5l5j ^ ol* AijJj 3 - 4 *j 5<b5 ^ J,LiJl li* j 
J *— 3 Requirement Specification Document oillkdl ■ .A y - j 

**-jA\ <4^1adl oLlki* J5 Jp 

(’-■’ J1 ’" J *~\j* til ‘5*>kii •!-«- Jjjj J lefr* 'jjj oUikdl 55Jj 

.5»^laJ.I x**j o_>jll Ok aiUiU L-L-t jCjC j 4 jucdl j 
: cr* oULdl J1 ,ij» jlS oLfjJl .Uw4 ^ / 85 Jl y- j! oJ Juijj 

■‘’V’-® oLU a:^ j jLuJ oLil_5il 7.49 ■ 

.(5Jjc ji) ii_,jj: cjULi* 7.29 ■ 

.AjjUai* oLLk> 7.13 ■ 

•*»*■«* I j jf-j 5~i«lp oLU*i* 7.5 ■ 

95 ■______ 


:j rUJ l ^ 

r, 

Use Case Diagram UCD pl-U^--Vl iJU- -1^ ■ 

: ^lUUadl w- ^ 5bt UCD f U^-Vl 5JU- Jak^ /^s; 

■: Use case 5Jb- ^ 5--U* jLS^il^ •(■ ^ V=M 

i ,bl f >. 3-U' ActorJpUJl j\ JiUlj «. r UiJl ,/JI *4M jl iL-^l 

Vl 5JL>-)iUUll o_L* 

CIas«: Diagram 51-uaiJl iaJa^ B 

obl531idOOw^^ Js! ^J-Diol^ _^a Class Diagram 5i_^iJl iaia*= 

.oUSlS^Jl »JL* 0^ ^jJUas Ok^ 5-i^j^l od*j .pliadJ id”I—II 

.i.t..i.H -O^la:^.lJ 5tSf—II5S'_^-I 5J—»aiJl Jaiai 

Sequence Diagram 5J_I_Jl ,kk£ ■ 

J^»l_jdtj 4i>bil53l Ok 1 *r:^ »bl Sequence Diagram 51—1—li 

- Mi ilb- .i.fl'.i jllp iJ^Ldl — ’'j}\ ^I.i ~> ^ - ...jL «Ja Ok 

. i * -1 1 5*jk‘. - 1! (4-^~*bj jjl) *S r > ». T .lI 55 1 51 -1-II Jalaji 

Agile Methodology ,_t».i 3.5.5 

5u»ULl ^1^1.1 »bN 5_-iU.I (3^*Jlj oljjSfl jU^>-l Agile 

.5* _jiaJ.L 

•laS/l ^4 DFD ibNl A>-I_pl £_>^dll 3 4i/L>wfl4 iAP JI^-CU-13^ 

. i-LjJl L >^dlj 5J5LAI 5;>»4dl ^,>dl ^Ju J UCD 

jIjlpJ il«p ^y-5 ^3Jilj 5iLai ofU>w-^I 0^»i 

,5a j£-\j i_>-bj^/l Ok 3 ^^ ®-*-*J .5*_jl5d'l 
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"" •'-UUJI Jaiall 



M aj * ^ J* «»• ays al ^ 

1 d£*3l ciuli^ calami 3.6.3 

’*/*&&■>* 1 
i£ i '-ijl £r J» .2 
^11 iiyr .3 

.4 

•!0>-^l <1^11 J^ b ^ ^ ^^ $ 

•&£>&* 3.6.4 

: Jr* o* JL*1» f oic-i 


Software Engineering __ 

oL5L^-Ni {j* oJ -isj 


Uil ,y'/- 30 J'j 5 " °'' ^ ol r Lki ’ ^ *^ J ‘ ^ 

j,si ^ c^' ^ z 50 ^ *«** d •** u,Wi •* 

'\p a*, oli _~U. f U^l o^- '^ J 

: 1993-ACM,IEEE> ANCI 830 

^-Jt uNhWI ^Uai- 3.6. I 

S' : l ^ ijJ-l vfjjl oLlkdl oli^.1 y u *5La±< 1984) Boehm ^UlJjltf 

Complete 
Measurable 
Correct 
Unambiguous 
Testable 
Consistent 
Concise 
Verifiable 
Changeable 
Design-free 


il*\S 

^LiU iLli j <Lii I 


i\j 

jL^bUUti I 
(ajjL^a j£) *^S-\sZa I 
Ja j »y?_y ■ 
ji^JJiLli ■ 
<Jj f -- ®t 
( ,. _ «. ^: 1 L obU OjO; ■ 


; jjJlulj ^ #i * j 01 <-M-> 

Documentation 3.6.2 

.aU^li j^u 41 ^ *»-W ^ 

^ ^ ^ ^ ^ 4 ■*** x^u 
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******' uUl^, .Aitti, 


«-• Uadi a 

sc0 P e °f the system , 

^ C °" Sft ™^f«he system, 
tFunctional description jji-tjJl ^ 

list of system functions , 
'-t j js NaiTative for each ^ 

:o ^y Data/ Information description (b 
(ERD)Jii Entity relationship diagram ■ 
D»ta dictionaty , 

; ^^^P r .« llE , cdBcnp , iM(i 

OU=11 V ^’ ^ DFD Flow Diagram . 

^ W (UCD <U» Case Diagtam , 

*i.)d»»j^il c, 

Structured English ■ 



j'-r* 1 ' \*w 


-^1 oU^ Ptrrorm 


Decision tree I 
Decision table I 


i Willey 


ance Requirements (d 
Response Time ■ 


^AWIjLm Validation / A cce, 
Oualirv^u.. 


'■««uou /A CCe p tance Criteria (e 
Types of test ■ 
Quality attributes required ■ 


Software Engineering ^ 


j3\ iil-o ^ 


j JJlss- UJuu jt ^1 oLikil 

\i£i\ OljlJb-1 iUtV 5»M <>* (*=b Jr 1 ^ 1 ^ 

.£jJ j*j Ca^L-lwiJl ( _ r ^j ® 

iRequirement Specification Document iZiUUVUII 3.6.5 

r^Llkdl _ujji tj^iu 

l>.Liv~ aljll i*_U*dl •—^Uj_j 1 _ r » ~ a-~ JjLji ,_} LjoI_Lp] 

li—SlulSy iijjj oi->w» il)ot ~*r aJLjjJI sJLaj .I,- <<jl.»d I 5a ji ?I , 

• jlr>-Vlj ^LiD iLlij 

•*V.U' .1* 5aU- ^1 a_j^Jl (3.6.1) J5LJI Jw 


Introduction (a 
Overall description . 1 
aJL- 11 problem definition ■ 

ol.uS/1 objectives of the system ■ 
oLuJl interfaces of the system ■ 





Cj* 


OLlUcLUJi u£Jli)t j.-.-.n 

• i ‘- M ' aM •* ^ >>-> 0 » Walkthrough 
^ ■>' * 1 -V=S. JU ^ ^ JJ ^ Verification ^ „ 

*** ^ *** *■*"« «*J* Vf J Review y^, ^ „ 

■ oytil JWJI jl>JI iUe-K i.jfcli 

VJ-U-' 3^ > cr-J oSlj .U^Vl aU> oUkd, ^ fji , ;i u ^ 

• Safc “ ^ *** j *^1 > Ol y. JL V , ^ 

Requirement Management oLdlal^i 3 j|.j| 3 g 

t" ^ * b ‘'t^< JS sfll jsuil jt >U11 jtJ j. iLiJ, IJU ^ 

> -Ml J^- J .AJI jj . y^t ^ J outit j ^1 yj VI ^ 

•Cf *^ 1 u-»jl 

-O^tdl jl.Ul JijiJ ^pUII Uu!j J5LHI .Ju, 

J-ttJI U» f 1^1 p rouiai j jjdn JSli. c JaLdlj J*_rJ| j ,0.^ 

.jSiJl <a 3V—}| olkLiJl J^sy 
.Requirement Management oLLkll ijb) < j ,. ^ 1,1 *-l| | 
c/Jl oLUJ^ c-w^ f Ui*J, ^|_p ^ :o uja, ijb , 0 , 

:<iit '^Ukll j £. j^udi ^5 
Change Request^k_dt. -i- . ^ 4 *- j 
^j}] Jj^Llj wLJlSiJl Jp Bj yb ^ikii IJU JJUi yLJ .2 
•^J^^Jl^lJpiailjilj^Uiiykj .3 
.4-Uiiiiy.l.Uf ^rwdl Xij .4 


Software Engineering 

Deliverables ■ 

I Solution Strategy (f 
on-line/off-line ■ 
Graphic / text ■ 
database / files M 


^ \ -tU iLliil 

;; Jj-I 4 = ^j'_A-*\ 

JaiU C J^ f» ^ J* 

^ r t 

oLU-° ^*1 <J^UL» e-Xpl3 

Q UUal^ l £iV**\j*ZZ£3 (3.6.1) 

;^Llkdl SVj 0^ 

j IgJ «jx ■ W = J *- J - 3 

.^Uk> Jl^W-L^Vl .4 

Jr 5 <>--5 
!>* Cf ^ 11 U 6 

Validation jL^«JI 3.7 

d o> ConfirmaVioh jsUll oil ^ J --^= ^ ^ ^ f~' 

^Okdl UJ j its j Standardsjwb*H ^ J^LJ' ^ j Uja ^ ' 

. . ,, -it : 

: l^ j$\j ocr'^'j J* J ■ 

' Vll ../,, i. ^ Li y Inspection Formal ■ 

j,U *iJ* 1F ...... 
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* oUJai-j, - . 

^ S ° ftWare C ° nfiEUra "°" -na 8er ^, _. , •e*W ^ 

J U£S ^ “* J> ^ e? ^ bJ* '" J 

■software versions if _JI oljU^yi ^ . 

,„ . , „>.,>. . 

^ ^ ^ <**—<6-=» «M~* ol .' 

,C ‘'^ S ' j, ^ liUJ 3 _ ]0 

V*-l ^'**'^ ^ w« «-*J 

^ Releases + Versions ol ,Lu.VL __ i , 

J ? u ^ r- ***jA *4 /u jj 

, oL^mi 

|03 — f —^-a^^^ 2000 ^. 
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If' lline i^ai. Planning JaJa^Jt Uol olikd' ^ J J^LuJl \-V*> 
f. • rontroiiu‘6 

r . jfrdlj ol~l 1^0 JJ-db Cr^ 

: JjU Requirement Management oLl^ 1 “Mf f ^ Cr*J 

Managing versions and change^iJlj <-^kdL £~J' °-> b i ■ 

Storing requirement AttributesoLUadl jij* ■ 

Stakeholders <* ^laJ.U ii^Ke- pJ> £* ® 

f - 

- Automated Requirement Management oLlkdl !jb)f ^L>.ry. -**ryj 

jjjl; \J 

:oUjJl »d> jjr <yj ■ cj\SjZ Jj* 

Doors ■ 

>• Requisite Pro ■ 

1 

RTM Workshop ■ 

I 

Caliber-RM ■ 

I tjijj ois-^ oU;l .ui 4 i*~ j-u=Jb oiikii ^ \j&j 

0 citft jdl .JU oljX^NlJ £-J> jb-aJ 5-jb-j oUkdl J *=4 

,o>b?jJl oU^* ijbJ ^b 

J o*p la y iJbJl ij~J» J ^ Jr** fcW 1 
,ou_^3i ou^su *jM >*-> cr^ 1 

’ 

Software Configuration Management (SCM) *U~W»» M 3 * 9 

:a—‘ ^ C 1 > UJli ^ iM i,JPl ^ ^ 

•.Software Configuration Management olijSil Sj b ! 


■- ^ui-UA rCJlilt J'-'iH- - . 

oU^ll oUL o-t*U 0j& jl -kiiioJl 

•Jii 

.o^kli ^ ^ Jp jjiJl ^jJi .^j B 

• Jyw jlj-p)/ J-i^dl ^Ikj jtJl a 

i-jki oljlj^»>bapJ ^jjU* i 

•oy^* *'.r^' ^ jwdl oUia g 

*jW J V-l-'^l oU . l kg a. i l ^ (_^Jdl) Change -■ jc*jj 

^ lM — u ji > 
Identified «Oi.L£ ^ ,'it. <* ■ 


Analyzed 

Recorded 

Implemented 

Controlled 

Reported 


jO ol ■ ^ 

ojX o! 

0 i-iJ pjj ol I 

Oull* 1^5 j! | 


Reported -j^\ Jj^~jJja! jIopJ^ ■ 

Types of changes £| jj] 3,12 

• c^'j V?jJI ./v-iJl i»>U oli £ aJ_p ill^ 

•oLlkdlJ^ji ■ 

•oM'Vi Jol^’ ■ 
• 6 ^ L Vlv rr ^ -Cr iJ| ■ 


Software Engin=eri n s-^'=-^ — 

! r"^~' " -ti | ^ ij 1 ^ J e J + l 


o>^» i’> ^‘ (3 * 1 °* 1 } 

_^a *UiW*i3 



i,. VL4 JJOV _)'■ 


Configuration Management iff-^' 


^ujsai u^jj jI>i ^L-iVij 


v*«< 

>^*=0 

Items 

Programs 

&**■* 

■ 

Data 

^UL, 

■ 

Documents 


■ 


^\j, \ 1 iLjrij^ ■ i* 1 s_>iii c>UaLij 3.11 

*u>e^.JAL£jJ 

" -* tCj^' *blj vf ^jl oU^&l Sjbl ^ 

,_ / wcJl -UJa^ ■ 

.OuL*j ij ® 

£~-Jlj olOjbl W 






J— 


^ .V 

■^^WcijijI^K ^ 


•°M^i ou^i 


•1^'°^^ .2 
•J-Uallo^ 3 
•f-^UlJJ, 4 ■ 

Change C„„, ro , Process ^ ^ jU&M ^ a , 

:yui °'-> u - 1 -s» v- j ^ 0 r ^ 

*>* J! Chan B e Raqncs, ^1 eJJ, ^ ., 

• 2 T 

^ 3 , 

Reporting jjjiaa, *j 

\J, ^ °' v * ; -> 11 >3 jsiJi o* Ujnp 

■eef jJ> £j=ll fa*. ^ ^^ ^ VM 
■sums repore au.1 ^ ^Ud, j. ( ^_ Jj 
■ ^ ^ ^j, olljU ^ u . jU auLl ^ 


Software Engineering C.u~_*n ^ 


U" ”" Examples of change jJ^ J* ^ 

iJA. O-^-li e/JI ^ y *^ 1 ^ ^ 

*>* us~ 'jvm w« -*w jh- J ^ ■ 

.(^-SJ J! jj-^-J o- ^ j^' <3! f^ ■>■ ' CriJI m 

: M *+. <* MAs -** E-W ^ '**“ C* ^ °' ^ “\ 

.a_s= yJ! cuU jSdl 

jj,.. jJL *U :;>i. c^-h nw iy-.J ‘^y^ 1 ^^ v* '-^ 

7,JI .*J j*j v- J.UJJ SCM irfjJI ‘>1 ^ J & V* 

.JJ J <0jk : * U 

-S^Wasc-linc (^lJj Jl iaiJl 3. IS 

^ *,>1 ^ <* u ^ c^jji AM ^ U* C^ 1 ^ ^ 

J -- Juj ’ -'*** ^ ^ L- , ^ JI ^ c,- ‘ u * i ' ^ ^ *" iAil Vl * JI 

.^1 Up ^JJI ^ J* ^ j'^' tM* ^ ^ 

U blue print Mj$ ^ *-**» f> ^ C^' ^ 

.Base-line ^(^ ^ 

cAi^ij. s^j ^MM e-c.^ ** d ** i ^ USj 

. . II • •: t.lMie.l 1^1 « • -• ,c\ ij\-^-» ^ (v^-»\-Aiazi.\ 



1- 

1 


Architectural Design 




Software Engineering uUw^ti ^"Xa —■ 

3.15 


?A_^J| 0>U_>S3.I ojbJ CjLtLlJ ^ L» -1 
?4-^_^Jl oil_>SQ.I Jj-Lo_j £_}y-ll ji-^“ ch~* <jy. ,2 

jJl 0»LUaJ.I iv-J^A £-Ua^=-* -3 

?apI^ jl ^jA Uj ? .-jt.lUrll -4 

'•. _rJ' <oLUadl i^-U® l$_Jj ^ j ( _ # J| v_»l_u>Vl j_,aL* .5 

y.-jt-tUrtl I-- i:A -tj\\ ^-.4-1 IU.*.;S/I ^ a I - s g 
? J—f? £* J_,J» .7 

?oLjf_^Jl J o!Ijr—iJ! £• J^UiU LfA-Ljl >—-<r 1 _ f Jl «i<l_jlaiJ-l ^ L* 8 

.vijLjt_^Jl,_} «^>l_r-».~U <-*-»jt jJjl .9 

I 

.oLj? jJI p l-J -uy l» !jU ^1 cjI^wiJJ <li. :/l jiu ^il. 10 

.liiLitjOt ^ iJ^p j iul^kjJ-1 oil. 11 

? I.J ^ fj ^ (■& J* S.P* *’-W ,ili - 12 

Vjje jjl oli jiJl i~-L-Sft fLji' l*.13 


| 

: 

J. 


?Softwae Configuration Itemsi^jJl o»Uj£ll ^Up 14 
?^aL. .*i*l *4*; Change _^w.l5 

?j^Jdl i_pt ilp.16 
^Baseline jJk-ux. b.17 

. JlU. j ? base line L-Jj Ua^ UJ^Jl ^-18 
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, : t - 4A-a2 *4; i 

^ ^ ^ •»«' ? «* fj^-ii ^Uk, , , ^ 

C ° JJ <> iji Uola^ ^1>' <-_^kuU Lii ’ J ^ j4i- 

•*U\U^ Li J. ... - , ^^ ( ^UUl«Jj^tjoii ) 

A \r*Vl fi pUwlVI v iJUl - t rr«-aJ _ <-_^j 

"* J ^ ^ ^ 

Data c^LUl ■ 
Process U-Lll ■ 

: V-V! Activities ^IkLiJI J| |wdl ^ 

Architectural design 

C$j| c *J.| rt - J| J 

User Interface Design 

f-^l «*Hj (^oJ .2 

Data design 

OllLJl^^a; 3 

rocedurai design (Module) ,. . V| . 

^^VDoW^,^- >4 
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Connector 


Decision 

(Options) 


Loop 

(Iteration) 




Jr\Ir\V » l t (4.3.1) 


Interfaces ■ ,n 5^ 


ill Gblj^CjliLult Gl., vu^ y, 

f.1 >>-Vt Joj 


JalajJll <J\ c xI«al JS -\jj 

o\i ^ j 2 j (l£jr —* Ja-hiI J> olj t '*& -1 

.^vSoxdl aaA^jj {• yu JLJI |_g j.~.,..ll 

^ jjjj iw &~0 (v—o^1.1 ■_ . -> -l) < Jl» ( <J + y\ .2 

• <ji~ ur*y. * j*r 

• i j0 I-1A aJLJI <Jl*iVl jl 1 j 

Jp J*ap-I Get ■ 

i y\ Read ■ 

Validate ■ 


Software Engineering OUa^i ^ 


jUfA^ui S 4.2 

. w , ^ j, 

■t • —6^^ Structure Chart x<^=»-±&'' 


• ~ 4 ’ 3 
_ jo a s.jtu (uo» w e^' i-—' ibl JaWI 

^ ^toJl iaWI \JA UXJ 

x I \<1 tv 

.(Modules)*-?.* J ZT.. _^^ 

.Relationship *-'>rVl a?. m 

. i. . !•( II ». (Interfaces) ■ 

--- 

iii. i, *\Ua jl y 

x.\ j J\2- Control module .. S. ^ . ... 

y*j c5 j—^ ^ '- ° ^ \ yf .jJl *l^-Sll ^ 


Module 




Compute 




Write ■ 




i a 

ik. r a—II us-' JLJl a^-Jl vi/li a=^ji tljrbu dj£i 



Software Engineering OLotoju-ol* — 


JSii 

J? 


Print 
Format I 
Determine I 


Update ■ 
Edit m 
Process ■ 
Prepare ■ 

j L*^JJ ojLi^U Jl*jf Li Oj£-i ( _^ai»ai (_g^I O/lj 


Jl* 

c> u 




. ( _ r A>uai L ^_ ? :—ll 

; Jt« J~.U- Ojl^ 0JbjVl o-La j 


^jll oL jU. 

VSjlIJUJoU^ 


■V^JaUilJ j>4 ^, jU# 


v= 


emp. Data , 


V 0 ’-r* viU> 
►LfJl 




Pay Check Information ■ 
F = Formatted Pa y check ■ 
c = Complete-task Flag ■ 

•Vj (4.3.3 JCUL 


cP^ 

Format ■ 

■W 1 ' 

Display ■ 

e" 

Print ■ 


Compute ■ 


Verify ■ 

cr-^' 1 

Retrieve ■ 


:Jli- 


(4.3.2) J&UL 0^ !<£ ^L;oytd JLJl JOI Jakai j-rsi Lpj 
:LJUl i~5^ jJI ol^Nl oj&j *^LoJl il)l J£-lJI IJ-* J 
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■Vi -i 


1 i.^u 

^jUU 


' nvemoi >s ynem t 
Banlti "e Ve* , 

Ho,eI system ft 

Sa,es system a 


oU ^l 

, * a,essystem ■ 

- — . . 

| - V U*J* 



/\ 

| | <u*u_« R / I 

*Ut, c 

L_ 

(4.3.4) j^*,, 

^VC4.3.« )JS ^ 






Software Engineering iLLos^Ji ^.Jia 
| Compute basic pay ■ 

| Compute allowances ■ 

Compute deductions ■ 




1 i~*_? ■" 11 ‘ . 

^iL^Jl f 

s 

m|||m 

■ nj^ll l_lul^l 


djlJ^jJl (. lutl 




O^lLatl U4J^*H 


i» fr>*U ( 4 . 3 . 3 ) J^itl 

■ aU jll oUL Employee Data = 1 


^UNl vJ >1 

oLwa^-1 


basic pay = 2 
Allowances = 3 
Deductions = 4 


. Lju& ^ ji—J\ ,y* oUi j* Vj ( 4.3.3 ) ij 

.Transform Centered system aJ_^- o jial* jl *Aj ^UaJl 1 1* 

.Jj»-1 _,J1 cJjJl j o^»Ui\ iaii £_>j !■* o U .. W : H j j 
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ijc. c. 



^ J 



^ l «>'J i l^ J>lii . (4 _3_ e)j ^ i 

^ ^ 1 Get valid Emp dau ■ 

compu, ' pay " 
~ Pnnt pay check ■ 


1 


"® ©IJlC] 


^ e4»i 


^*0^1 soa.ta .1 


^^^(4.3.7)^, 


Software Engineering OL^jJI ^ai® 
•<i b,l >^l| e Sb^J»Cw<l.UI/Jp jZJIJJ^JI of Ji^Vj 


I ULuiap^ 


jrSZ>*z}l h~ J > 5b/ J* J^jJl IJL» 

■ itjllall <1*1*11 £jj ( Jfi- hlgZe-i Lai 





Uab^ A 


**-L»l*-4 b 


Z*jIeiU ( 4.3.5 ) J^.f.n 


< 1 . 1 — c 


:<JLJI *-isUyj ^j-U-L Telephone Directory *_£!^| JJjJ ;.^U l J5UI iWl ^ 
4- * ; ' > r*-> O* ^-xJ' Search for a phone number I 

-*i<x '-*’1* j*Jj iiL^J Add new phone number I 

(*-*-> -0r~ Change phone number I 

iUl JUJI JS^JJI Ow vl-> 
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- .A-cWJt .joljJl J^t j 


----- - .Transform Analysis ^, T l->. 

-M oljlil ^- 1 JS^, Jal^ j, oliLJl V UJ, .^ ( 

J M^i rf. ^) r-t 

U*U J (Module) ^ J, Ujft » ^ DFD J Process jj ., 




^1 #Ia ^j 3 

J ' ° W " ^ J ^‘ f* v£ °FD Uct J Data flows olJUl c-LL_;| .4 

_ • (J^l JaiiiJ.1 J ollj 

[_ (4.3.7) J^j| ^ ^ ,; X ^ 3>U . j 


.(oUU^IIj i-ljJJl OLUl J* UUi £*. oUL i*U, j^; ul 

. J5U.I iakUl jwjl 

•J* 

: jLp^J' >*j flu»w»l L» 


Software Engineering — 


•' jyJ ] 


A^SH~0 


Valid Data : 1 


a . 1 gill il J 


End Flag :3 


^ si- VS JejtJ. ^ C^* «■ 7 J^ 1 (J "jWj 


f pata J DFD ^UUI ^ ^ ^ 4 - 2 ' 8 ^ ^ *** 


. Flow Diagram 


Input valid data 


, &UL, f Jl 


Compute pay 


Print paycheck 




Paycheck 




/ : >A ^j3^*£L« 


Vi ■rU' '''dT y 


DFD of Transform-Centered System Us** (4.3.8) J«-*" 


u las ^ * yd til ^ 0 - Jj- ^ °’ ** ** “* ^ , 

J J^i) m* V>» vja s>. a' r- 11 G 1 ^ DFD ** ^ ^ 
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Software Engineering C-Lom^-Ji 





^ 1 --w' J ^j J . jC4 . 4 _ I)Jfci[i 
‘(Processes) ; ^ . 

^^(2 LUJDj ti . J f ^ ^ ‘•.“.2 JSi,, ^ 

^ > aui JS^I j ^ ^ °-' fc < p ™“* 1, (, ; M) , 

’ («y*Jl Jl jL-Ji 


oljil {j* \jJs- jj&j ol > ~£ 4 r L»-"-!l d)l OL jk J OJJjj 

:(jL-JI Jl o^Jl <>.) JtJlJ 5 LUL o~ JakUl 


i ■• 

V' 




J rit*A .» I t iji jlj^T.dl ( 4.3.9 ) 1 _t‘^-..t.n 

:iJtJl qLUjJI JSCjJI 11a J Jl-V 
Print ALL student Information <wJUaJI oU jLu> JS ^i>t ■ 

Read student record i_JUaJl J^_.1yl ■ 

format student information i_JUaJl ol>jJLi ■ 

Print student information ol>_^1 *a ^Ll ■ 

•l5-)lc*^' £yj>y] j>-\ Jak£ jAj _)jl - j%i jt j iaJaii jw O^lj 

Warnler-Orr Diagram jji -j-Oj'j 4.4 

(*-wu ilalw\0 jl Wamier-OrT Diagram Llaii _^Uu 

.Sub-processes Ity oLLp Jl Processes Jl oll*jJl 










Compute pay 


Compute gross pay 


Compute deductions 


Compute net pay 


Produce paycheck 

V 

Pormat paycheck 


Print paycheck 




10 '"erithours-wo ted , rate 



20 Compute 


Pay 


30 Produce 


Pay cheek 




21 Ca,cu,ate gross pay 
2 -2 Compute deducBons 

2,3 ralt:u| ate net pay 
31 Forma 'Pay cheek 

3 2 Print pay cheek 



Process 1 


Process 2 


Software Engineering Gtou^Ji 

Process 1.1 
Process 1.2 
Process 1.3 

Process 2.1 

Process 2.2 


Process 3.1 
Process 3 ^ Process 3.2 

Process 3.3 

WNO (4.4.2) 

j J1 jL-Jl CfJ ‘cM Jl <y JJ 1 - ^ 

.j\_,£Jlj jl yb\j —xU OU ^j 

: jL IjIp Payroll-System olJ y b >ylad W/O kkjx ^j| 
(jUtfNl Sj^-I + oL^ai-l — v«-Jjll = jll jL o 

=J« 

. l _j*j *A_jLd\ oLLx- jj "N jl 

Input hours-worked‘ rate SJis-lj]\ ipLJl ej*j«Jl oLL 
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■— iyljJI Juiall 


Step-wise Refinement Sjlai. 5 jU-i 

r^V w H“ J! f ifai, pj r, ^ ^ ^ 

? olO^-j jpSjUp p\ * • -^=— 


Cr^' ^ u**j ‘>-1 *»>» J1 

•(4.5.1 JS^I^I)^!^.^ 





^umi c^i^j (4.5.1) jjg^*t i 


^ ■*** »* <*' 40 ^ «>>' 


U-* I^ti»->U 
Ca—!>£=> ^ Jv^iuo 


Information Hiding uU^iuJl r (%~ i 


jl^-l »U»^J ^ |j 4- U*i. Information Hiding oL.^Uil *LU| ^ 

oU^Ul JjU ^ V >1 ^ *tf>Vl *lj*-Sfl ii Jp ^ ^ (jj^) 

.(ol^jjUl Jl^| jt. yx.) ij-ULt xs. Vj *I^Vl jy. 
127 m ____ 




g' 

|- 

if.' 

Si 


Software Engineering GUanjji £u,.Ua 
C ompute basic pay ijJjll v *~>-\ 


Compute gross pay 
Compute over-time pay 


JL*.yi v J>lv r -- s -l 
(JLpNI c-5_jJI i*J v—— s-\ 


1 


2.1.1 Compute basic pay 


2.1.2 Compute gross pay 


2.1.3 Compute over-time 


WXO uiAi ^ JmU3t (4.4.4) 

\A\o 

.JakiJil IJla j»—.j j i^-o i?-y ^ ! 

. j 0 yJlL» JaiaiJ.1 lx» ^ -2 

j^l^^lJUSUI^L^VioUaW^S^ 1 3 

. (i_ajjl ji-\ Ajl^) 

Design Concepts and Techniques jmu^\ ^°3 *£*£** 4 *_? 
.i£.jJ\j oLikil Oy l».ji science and art Lij ^ 
ijl-t XP jL^Nl j j^>* ot cr 11 OjUlj r*^ 1 u^*i ^ ^ ^ 

____ 126 






- -.nt^mc 




_______ 

° <( yrr ^-' r 

Structured Desjpn^T^ U 

^^-S-eturedO^^^' 

l<-i, ' ' , 

.. ' ' .(^ ; 

*** T-i* 3 

^*‘W^^. 1oCh> ^ ^^10!^., 

^ eft VjfcUJ UJUl Jj-j, . . ° UP,, " S Gi> ^ ,i:) ■^W’l 4.6.] 

O-U. ^A. J^ljJ, 

**-w 

u - • -C JI (»v*-a: -Utj 

’u& oL’L 

’^'-’^'Cr-r^J. C . 

^ ^ T * ^ ^ -r tc, 

129 *——_ " ^rivd'ouyi^ , 

-- 



«•- ••■ \ 

.——- Software Engineering - .. .. .-.X 

Modularity ^jJauUi 

.J^Udl <1~p- y iL$— <• j^a jIopI y Modularity iJycJl y y yj| 
-_,, <kaiL» *lj»-i (jl SJjULI jJl o^kil ^-—a:. <_sJLi>t Ula Ji>o 

rU - 




.Ljk- jI> 1 iJL—il oLJLlax* oJl>-I_j <*i> j >ilJi -1 a» *ly-Vl oJla 
fej ^ y^r Cj* SjLa y Module { jf- yJl ^yA-1 oi La Sas-'% jl •~ r -^j 


§ 


i 


§ 

i ; 


JU-^1 Input ■ 

^1 ji-\ Output ■ 

ii-kj Function ■ 

i_i>-b oUL. Internal data B 

jk^ Logic B 

: -^ji J 3 ^ j 

.ii-U jJl yJl «-5ly^M «yiJl tjkd ILogic B 

iJbMjJl oliLJl Interfaces B 

‘••^y. Jj 

yfyJUyLl^l B 
oLL) y «i>-ju L :o^oil B 
^ ji L '.ol>y*l\ B 

.CjI>- y*U y£jJl *y!~l aJjuu L» ' aq-LjJI B 


128 








*— I&UWI __ 

k ( J L^' r-^ ~~ 

C0inc lde ntai Cohe sion ^ L 

L 08 iCa,C “h“i»„ y JUl^u i)|;2 

^ ^ ^ '* LU ou^ 

J^j -a^l^Ji ;^| j sa> .| ^ . . 

•C5>V| iUUll^ uJlj^rcl-;iLu. 
Temporal Cohesion ^,^,3 

initiation module cljJl <: . x 

«^xi;rx 

•S-^lj cuj o_^ i^jJU^V! 
Communicadon Cohesion aU;VltrJM) 4 

-'Jlu 

^Cd ispIaydataandprtadat _ uy u 

t 1 -'^ JJUJl ,Ju J 5, , ..." ’ >l 

!3 3 . ,ol: yi l r i ' ( K^ 


Software Engineering 


b ^ ^ ^ ^ ^ a ^ oi u 

H?. ^ . r Ua, cJ a! XpUJI 01 Wy A ^ (0K) ^ iK* 

p Common Coupling (UJI - 4 

1 , . ^ jJi obJl cC*««Jy* t- *As» ^ t ^ 1 ia * J J- 1 -'. 

;{ki\ ' -^ 

01 .4 s £ J JI*lj*'Jl£8* , c« 

£v Content coupling oLjS>»il - 5 

. inside other module 

I J>b .>b (ZfU oU>.jiout;^->r Ux * ijU 

f . J|^l ^ vC Ik* jo-» 0* &* IJ * *"*> •>' ^ *•*■ 

|| Cohesion ^Uo^tVI ji 4.6.2 

I .j^jJl ^Jl Cohesion JUdMI jt 

' Single ittj J ^ ^ (* ^ •>' ^ ->* ^ ’ >,J 

. Function 

jt ji ,>i j* > jUiui ji ^ a u ^ °' 

^ jb-ljJl 

t^yjbtUl £j$jl 

.u jJl *1j*Vl A.V5 J SiU f J^-J ^Jl ^ U ^ 

^ ^ JJtfl ^ t$U=™ ^ ^ ^ ^ ^ U, ‘ ^ 

.(iaii oJb>-lj cLtj) jLaxJMl 





50^14.7 

JU* a^J\ oUjSH^l, .! 

(JiL*oj* 2 

V^^'i^rwdl structured design ■ 

^-r^' modularity ■ 

step-wise refinement ■ 
<=^01 UjJl structured programming ■ 

?ui- U .3 

■ (J* - —r* (J_r A- f UaJ Q5 La lL»U«r ^ ..^ 5 

^ ojUjl Check for a balance ■ 

£)Deposit a check ■ 

<i b "M Deposit cash 9 

*1U<» J\ < j«^,1j «_*>»_J| Withdraw using a check ■ 
X~&J\ <pLL Print a balance statement ■ 

: iJUl i-isUJjJb (jL oj> 11 j r SUdl j.UiJ JSL* .UJe ilopl .6 

*-ow> a»LpJ Add an item ■ 

>-iw» CjLLj Jj-UJ Update an item ■ 

►UJJ Delete an item ■ 

'-to ^ Inquire about an item ■ 



__ Software Engineering OU^Ji 

( y-AjHU 

^ Sequential Cohesion .5 

^ Lp> 5 lb V^> yb t/ 3 ' lA> *# 

:JU> 

II ,, . j. (compute end print solution JW £>'j ^ 

fe d t compute ** ^ ^ ^ J" ^ r* ^ 

Functional Cohesion 6 

:Jvl« 

i ^ y» * y*« pay ^ tt 0 

■■ ■ ~ .(^>1 ^ ^ ^ ^ ^ A 

,-^j, .!>!* W» , *»5*“ w ' 4 - 6 - 3 

•.uliU, -u>< 

US** ^ * .;jJ-l <u- y&S 

. C . . 1. ■■y_J- oU y-& aJp J 

.SjJ -1 5 l«U ^ S -f ■- 

___* 134 
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tJOI ^ , ^yi 




Procedural & Data Design 
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<P> V-Jolofir, , . I J T- r%! 

l f l -K_Lj,(p SUC(( „ J 

f-^UI^I^. _ -fflowc), 

CondiUonaJ <l »i, . •V^jAlicjj •. . * 

^ ^ Sequence Ujj, . ’ / *' W *'^'^Ul 
■ R =P«ilion0l J> U| jIi;U( ^ V* lX>j 

o. ^C-~ <«UJ| j^J, : 

Sh ^^c lw . • 

uii-. .. w ^ v Hiiji 52 

^ l, u^juj hj r^< fJt i. of 

in J -" JjJ i J ji- </ oll^Vl 

■ -‘-'MW.**,,^ ^ u ^Fw ehail , V( 

09 -—-__j 

- ■ ■ 


■ > -,-. 




W-Then-El*eCon- 

I 


j li$T' ____Software Ui»siiicerii\aC.U»- JT jt^: 




F 

1 

! 

u«n 

I 

1. 

=J 










^'ajSijijj^ v ^^-^ysaiu^-vi 

' ^^^^‘B.D.F, E 

*---4 U~ ota, ^ 


'^f : _l JJ l;^lj JUJtj t£>V£ d y\~S$\ JakiAl ^W . :.. J ^ ol*^kd\ 

.«j\— a )\j p {fl i t «..,»..^ » oU jla^A j 

fM ehetti Code •j^ l _r*-~ : y Sii 4' s >^' ‘^'j 

f\ !;P Qo to «l*r l)\«-^-' Ur* ®P- y*j (U&ip ia U—^) 

'.*jpy\* . ^ilj j«Jl j *•;_>■*—^ dl IA\ c *i-> 1 eS 3 3i “** i_r^ 

£s\jJ\ jvc—- j f J^w ol y&u (Flowchart) ^Oill ^ 

. Jfeuu ^j ‘^'y 1 ' pr—- 1 u^". V^* p^ -* 3 -^' r*-^ r* 1 ** ^ 

p .#J oJlAjJ. 1 Cjl*_jkdl ,,-..o.-/t:l >»—»Vl« jf- 

Iso ?JjjJl JJ-I y»l* yk 1^. 4—ii Qjiaj J'>~Jlj 

4f.' 'tj-f. >1 yr\ J1 <*j' j^l £*lpJl pr - * * <3 O'*^* «IA Ji-tJl J^-' 0^ 

.*3>- J53 JSkAI yl-J^I Jaki.il; U/jh p Sj^-P 

v;t' • “ 

S'- ^ jc.; ,Lp jJsj ‘Structured flowchart j£J>l yk-lNl JakiAl '-«dy^ 

& (cA^) oLS JJI Ji£ v-J^a JlSkil ,>• 0^ ( pJAJ' y kki~D y ^) J\ y?\ 

ij^IS - ow>^ j^d y-i)'j USkA' y y g*^y. c£^ 

Sequential Construct ^uUrll i-iJl (a 


While-do Construct lilk -JLoS 3 ^ (b 
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•H/:k 




‘o—L^Jl 


U fj :| Jli* 

r-ji 



:2 Jli. 


■Ji IfS"^!)^_Vl_^ luo c . 

^ ^ ~M*J LLj, ^ 


Software Kiigineeriiig OUm^Ji JwXa 




A 



B 




. 






< 3 >^ 

E 



Do A 

Do B 

IF C 


I 

^jUuJI JoLmm c 5.2.1) J ^i jl 
:aJUJI s ^tdl Jl jy J5LA' ^*W— ^ 


Then 
While (K) 
Do E 
Loop 


ELSE 


End if 


DoD 

DoF 






■— CiliUJl JU**aUl J.V.t l__ 

Pseudocode 

^ ^ ^ ,/W r~*n J~J cs>! ;bl t. 

- . . . "^sil 

J- s i>t J* ^ J| ^ l/* Psucdocode i >UI ^ . b 

'*'* <^*—jj 

•&U 

J1 cM rwJ ibis 5>U| o f j U , jLi|j 

:3 Jii* 

' ' ( “T ^ <*» ^ *U Pseudocode 0 ^ 

•^' i ^ , V-(P-) i J W , IAOas0 ^ ;iui 

- A« r os 20 ^J, ^ ,000 ,1 Jil ^ lib Ir>jj 50 

Read press last : J^l 

Cons = pres -last 
If cons > [000 then 

Charge* (50*cons) / 1000 

Else 

Charge=(20*cons) / 1000 

End if 

Print pres, last* cons* charge 


_SoflwawKnsii>eerinsOU»vJt^--^ 

iJU-l oftl jill 

Pres 

iiLJi ofrijili 

Last 

Cons 

Bill or Charge (i^ ^ 

5.2.3 




Th«n 




Clwji'MiXon 


Ch«y«* 002‘Con* 

* 





ci^j^ti ijUo^O v l g -._ss» ^jLj-uI ( 5.2.3 ) J£swSJi 
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1 


Software Engineering ^.u^. 


r- oi viev »i>i o-u 


aj^i^-jHiPoj^ 


*J*J< LL* j0i . 
•U^ 1 l^i^u ,| . ^ ^ J* 

. ' ^ jv ^ h,p °^ 

v-^^i^ HIPOoi ^ 

(Visual Table of Co n t enlI Diagram (vtoc ., ^ 

I_^ u ^* ,i *jfc- j 



Ernram-^n ,-— 


A1)dfc4n 

sr~> Grade Point Average , 1 ^, 
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•■•V 
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X ^.U_il i«J 

s -tr^ 

; Jj LjUall Sji-tJl vi Uj^ 1 

S = 0 
Input X 
While X > 0 
S = S + X 
Input X 
End while 
Print S 
End 

£|^>.yij CiUUjJIj JLi-^yi vu*jA 5lii 5.4 

Hierarichal Input Process Output (HIPO) 

. jj y]\j j IBM *Sji JJ j- r - jJl HIPO ^ *bi 

iUj* j tfjLt-JJ (VjLill £ 5-^bi oL^V-J' J 

r^ 1 

oJLjkj p_waJ' j J^i i>* olkkkll Ja (>* »bSll •-*-» 

-kla>*ll jl o«—■ — ■. ! otaSlI l j£ij — t_il ~3j* ~ 3r* 

£*'_*!' jj 

HIPO iak< ^LS 
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JiLdi Jf^Ut lataiM (5.4.3) 






_ 

- • i . ERD obioi i, 

•vnwiobiaij^ .... 

^Wu-^tajuiiowsaita „ . . r*" 
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<c^> r* j 

(JjSllJiLO OyJ\ (—» 

(jlill J^-» 

(dJUJl J4J-0 {p**i / Js^r} yLU 

( fi l > J^ 0 ■*ho m 


Primary key: Customer-id 
Attribute 1: Customer-nanje 
Attribute 2: Address 
Attribute 3: Status 
Attribute 4: Balance 
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ljU *c^»ium a 

ljU "u-io>UVl- 


larches Adver 






'Ik, 

ft 

t. J -^' (V-O.I ■ 
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: L \,5 Jakit ^J*yj 



O^N' i-^ 

O^Nl £-rf>.) £t£ 


j'^c-Nl -~A~e>j 
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CiljUfi ~* «jU‘i.->\ OUu^a - Uta jfc* (5.7.1) 
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. . -O^Uaai,, . 
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ouui . . 

- -^ aoo L s^*-A^ J 3 
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^UUl^cpJ> .5 
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y*= 0.l5*x When x <200 

y=0.23*x When x>200 or x=200 

J 5 U.I ^L~^' UaUlj JakU ' ^ ^ 2 

? jliJl £>Jl 

.LljJJ UL-i*-»oU-Jl ilr 

S>JJI Ji < 3 > 0U» J J5UI J> - 4 

.HIPO ^waJ' obi J S->b- i-aiw-il JbL-S/l -5 
fiJLiU r ^-^)l ^-Ijjl Cr 4 HIPO -C *" 5 6 

. ERD -lala£ ^ j\£\> . / 

. JJUJI £ j* <• ERD (*—J 8 

; JUM J5CJJI j (ijL-) J) a 31531 ^ i *^ UJU 9 


J ^ 1 



r-* 
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■ o5Uij Procedure 

, " ^ V ^‘ ^Phica! User Interface -j^Jli , . . r . 

“ Vi!Ual Pmer!m "' i "8 Wl oUU, oL^I ,,j , . U 
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^ ^) Object-Oriented Programming - 
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r-^jcvjjuuM ; 

* - wlel -*-!<p^sbL.ji 

- r V. ‘ dlObjectsobJKIi^^ *. 
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„ oriclcd Programming Language^ ^ '^' J ' * 

° b)e 

-ii Ji i i— |J -* A’ 

^' u ., e _ 2 

Structured Programming - 

j UiiSL^J^ ^>J Structured Programming ^ ^ 
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.while UU, ibrj IF-THEN-ELSES/b-'M ^ V^J? ^ ^ £* U ^' ^ 

Visual Programming & Event uiJjclb 6.3 

ifjJ\ oUJ ^ Visual & Event Programming iJ>lj OaJ-L jJl oUJ 
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HAtSs fj> M i5 & & i Jp s>~J' J f ■cH" oUiJ ' °^ 


Crijdl (JkmxJI 
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BehavionJ^^Ji a 

■Response i3L-_, iU-Jjl Message 5JLy xp ^Slfll 4 , pi J*i jj ^ 

Message | 

J-j- U ^0 • JSU^JI jj* y oM 

Enca psulation ^LUj| a 

■ J=M -0* Ml oli J.L- ^ lib tjl} ^ j, u ^ ^ 

Inheritance JJIjJl ■ 

M < ° y * JI ^ UJ - 1 J* ^ n a-ai jt •*_, 

^ ^ ^ oty ' ^ ~y~" J* «%>« -x, .M fVi iu^L 
■N iL^iU ^ M 

• ViU Reuse J^l i M ^ ^ ^ 

Polymorphism Jl£jL^| ^ a 

r-V yr ^ Many fonns JlfiA| J-u . ^ iJsJ| ^ 
' JXi,a * f ! >* 

^ j' (J«» fJk-11 JUti 

-I 
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• .Aj A^V^i 

Method Xi_^aJl ■ 

. rf IS3l otu Jo f3 MrV~.j' o* ii -> )1 

Subclass f iir -1 * * 

, v U.W i > 11 ; ^Ul V ^ r Sl ' ^ ^ ^ 
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^ r ^.«; £ lj ^ 1 ~ <* 
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-—______ -^jji 
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■•^^IJiil .3 
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•J>U*aJl JiSI .5 

r« o*<r JO -obwi jj j» jaw, u. ^ ^ iai 
•ia jiii oi^_ jju js j_, .^a., ^ 
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6 1 - J J^lj .jS Wl Ji, wUl J^, ^ 

ilfi*0^)1 ^<^J|j, aiA 

> J jL -^ JI oi> JP <L->I ol^-jUl J* ,Lj 
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v^* i> «~~Ji <*^ji ^ 

•Encapsulation t**—i ^aJl^ jll^J, Jat-b J»Jj ol£* ^ °l*l>r-)flj oULJl ^LU; , j 
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.-•L^JIojkll al-tpla-u JJi: .6 

,^j ;_u w-~=i 0^1 lit colIji- Jyo-i J;UI J oL^Jl Jlopj olfT O-J 
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Programming Tools \/j&AjjiS cltljii 6.5 
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^' J ^'-^Indentation j^, J ^ i 
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: 3 jSl ^ aUpi ^ 


J JJ-l <Uy)*U.Jll .Jl* j 


_ *1 *'t” l 3 * -*T ^ X. a . a | 

a ^ oUM, y y ^a, ^ blueprint ^ y^.: , ^ ^ JJ-* i -#* ^ <***£? JJ*'■ - 

^ yu«» WjM vbj jsu cu^suji, ^ :V ^ji r iMiW'^r^ ;0bjec, ^ ien,edMe * odol ° sy ^'^' 

1 „„ U 1 ^„„:,V. '?■■ ■ . d a S sdia gram ^I^UCDaU.l f ^^J 1 .^-^ 


: ri <KA' <jj -*;Uvy^' .;.• 


Input O^j-Jil Jb'arf. 


Output OU-yj.| JjJ^ 
•ti*" £• Interface oLgJl jjjJ. 


'■ J \£jJl - 


.jllxjl ij_j — 


.^-l>c—Ll <f>-lj - 

•Algorithms ol.jjlyJJ i^tS - i 


Design ^w^zil ^iiUly vgj 
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Data designo^kiL i^ULloUUl .„: 


: ^-> J,j ^l r- (^wdl y <Ar jj 


.,.-.,.^r^.-^-.- ^ Class libraT > :i ^ 5ai " 

' ( f g ; oUL.) i. tj» J 5 UJJU*. i-jlt* aU»l j! w 

pwij JJ~J Jp J! 

MicrosoftFoundationvjui y-* j _^AA~<>L-.Vl t JjUiajJl l y-—jUjJSUaaJlo 
: Application Frameworks LojI ^—ij JiUaj ^ '■ Classes MFC 

: (Ji ^ce® (Jr^**^* w>LtLij 

u_Kjll ajIjJ! j sIp v —?rJ l-ii • piaJ' JJ J '—* l—® 

.^IjLl ^IkJl ,j j j-*Vl \U\jjf- ^Ss-c. —flj 






: J, Ui iifc* uJ jji So-J ^^^ ij^,^ 

l+L-u; jf S-b-u- iiUI i»wj ^ iuji ^ ^ 65 ^ 

jU; ^Jl ZJIJ^c. i^fcll XSj ^ ^ iUJi ^ x lg s2 

•i-jiUL 

*LlI ^Ik^f^ iUJi j^p ^ •/ 1 7 , 3 

Operation and o^l) J^Vl L^J <U^il .1* 

•C? yi ^ j ,J ^ ^ ^ aj- Jb LujT^o,, 

:^ U #iA >U\ oi jUi ^1 oU,UJ| ^ 

^jiai u; ^uu^Vi . j 

VfcJl ** J> Oyl^Jl -s*. 0:^11 e j* ^ ojU, J.ii .2 

jf ^ Wl J ioXU.1 

<*u, Uj- jl X-Uij «Ufc d^jJl vJU, ^ i.jfcii ^ .3 

*tW JUa i' jt v-ijUall i.^J^I ,«| A l| 

Vj U-JI <^Jl J i-jkll J^p rUit ^ ^1 iL^j, ^ £/\ C J^ U 

: Corrective Maintenance ,Uw^| ^ a 

^ J ' ^ 0>la ' ^ ^ t?J ^ f >JI li* OO* 

•w *11 i*ai „ j J» .Mn j. ^ ^ jut, 1£JV , 

.liL-L^JpoljLi^Vl 

f ^-ii Vi-H j ^ ao, .u^Vi .j, ^ ^ ^ 

■ l ^>-W*« = uJISJUJV^; < X K , 

J« ^ VJ-U-I ji«. jlg-M ^ jUs^ji v iuVij .u^Vi Ut 

x* jt *=~ m eu ^ au j ji» 


Software Enjpncerins ■ 


Implementation phase jJxXMs-y 4 


jj spccificauon document 

Ik- 


•;% 

'#■ 


r^uU'j 


'V-r 1 y - f ^ auj-v, w.u -1 v^'/-’ r>-e-^J 5 

Module test^l ^ f . ., , ^ d \ ^*Ul v ^ 

Testing phase jV~^' -5 

yj* ^ ■/• 40 j! 7 30 ^ ^ 5-.^ ^ j® 

ji\- cAj\~>-' “j-* Or XJr :L^' J* 

.Integration test ■ 

.System test^UaJl jl^' * 

.User test or Acceptance test dyP^ jW^' J 1 f ^ 

Maintenance phase iUuall '^-y -6 

w oi ^ ^Jl o.jfcll -.L- j i^S.1 y>}\ o- Maintenance iIU-11 ^ ^ 

' .(i- 15 J! 10 Jjta) 0-jll ^ ‘Ji j' Us J !i ! j' 153 ' f 1 ^ 
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■— wUjl&iUl jlOfil 2'aUj 

^Lill ^Ui J JjLte, UL. U^t waterfall Model^, ^ . | 

** * ^ oiyai & ** ^ eM> u- <5-1* o% a 

'° ty ' I^J "-^1 cJJSVlj ol£jl 

: J^'J^i J^oUkdij^. 



21 1 


Jowl 4^uin (8.2.1) L u^t , 


Software EngineeringCiU*-,Jtc 


-Vi ^ jJjJ' J '• u ! "** u ^ dt * J 

ill* JiSl ,~~j :£-M 4 >u “"' ■' 

.iiiSi p\ l* J- J! : r -^=» J ‘ 2 
# J > «>* >* ^ ^ * u “ tl ' 3 

. JiJtff ,y lJ 5 ^i 

Perfective Maintenance Ol-^ ■ 

«Ul ^ W-:-^ ^ 0, Jfis«*LrS-t vi " s *' 

^ 5yy ^ i*N ^ U^» r 1 *^’ ^ ^ 

,.J^ ,>» 5J^ o yj\ ftjJl O' ^ L - ,Ur ' r- 5 ^ '“ Sy ^ il 

Adaptive maintenance: S~.*d £* ■ 

jlj S>li& J~~' ol ^ oN AdJs* o' ,a * 

.j^jci IUa i5lj UA j^' cr 51 W: ^V' 11 ^ £* 

jl.w,Nl) J ijU vlL^i ,>• o>dl oJ j2s~ :«iXte Jp 

. (^al—Jl •—^—r: (Ji ( 

Preventive Maintenance ^J.1 <iL^> ■ 

i*jkil j JiSj ^ SiUJ ^ Re-engineering SoUJ ^ l*jj 

.SJlwal) i?-U-l jl Prevention JfTLJL* £-* . t.. «a^; 

■y, ^J| GO To v_—SIJo o *j O-c til 

<J5Lil iP jJl jv-toLi" j>- i <~~£\ jj 

.SjLrfiH i-Lo^J o-U-l ^ja o-Aa 

‘‘^-ull jo^Jl O' J* 


■— jijxt 5 ;I 1 L 4 J j» m Ji----- - 

J?» ^ O* •/* *k-j* j *~ej 0 yj\ jt bb ijJlj 

■'<ys jwdl iUSj 

Waterfall) ( _j 2 ioJl J <15L^ ^Sf J^5 jail 

.oUidl J|^l ^Op *d£L« <y.j Vi (model 
s fij£ a*j* ^ x*£ (^d '^~ > - ** j^' aUpI J iloJl ^ ^ jjJl jl 

^ J=f£ Ajlii oljJullj oUa>-^il ia^ij OjJjJl Jp <ijt.j 

■ l$J>s-i first version 

'j 3 f *Sj^ °y pft ^-r 5- a 33U\ oUap-^All J*Jb] i.jkil ilJkpJ iJUs- iojj 

.<Ajpc 11 JjJjw oliU.)Mj oUb-^ALl ^ Jbjll i>-i ijliJl i^S\ 

*3*^ J* ®3*W- Ji-^' second versionblill ^ ^ 

J^J j *=~0 First release JjS/t jIJup^L, aJU-| 0 Ia j ? J 

<0-3 ^Uj^j j\X^l >T J~P yfSjj J-IS3L S^jMl 3 ^ ^ ot J 1 oljlJL^I 

.bl^i^ijJl 

s*^ £?>“ o - ^ JlJj^ jJt j* 4L. ^l^Jl vijLUj 

( ___ (8.3.1) JS^JL 

1 _— ■oj+J* tP! jUjii QA Ictaiji o^n ^uLL. jOi ] 

Finl PnXMype Version 2 Versions 


Software Engineering c 


1* Release 2“ Release 



(l£tfUIN) <.*>*11 (8.3.1) J^aaltl 


v j,W UA .wjiui A* ^ JiA ' 

r 1 *'" ^Jl Jl 0^1 i-% E/- J ' J>; ^ ^ 

* ^ So -/•* ^ ^ ^ j M 


Prototyping 


to. Model cAW 83 


; Model J’A ' 


• la ) ^ U. iJjl^Prototyping Moaei ^.j~' us 

.,, > ri ^> «>. J* r ^ f>J 

b^Ty J ^ J J-- ^ > 7 ple ^ (syS J 

.olAP^l J 5> <W ^ l>JJ ~ aj - ^ J 


^j^ w ^ ;. t : ,«, 

.olAP^l J 5jw^ (W °JJ~* *§” 

e - ^ j ouui ^ w ^ ^■ f^ J 

• J- W Ojj^U ,JLs- ^ yWJ» -> :UJ 
^ cJj J o^l > S-^fcU o -<* * J 

.5A- ^ J O- ^ 

| J! ^ ,> J3 Evolutioitaiy Prototype ^>^Ji .^»>u 

a ja >— 

lij’il v-jU-VO Prototype 

.C^Qkil j -ij 

.blip b^Jl iObxp i-iill 0_^J_pl jdjj -2. 

. oUjb-il j ajl^l JU.j J Lr^l Jj J, .A' 


.(bSLfJl is^ladO 


, u *\ b5WJ' ai j-’^j v'-jd ^ ^ 




' \^p> 
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.11 ji ju;j jtjUj 



.Aj>jk±\ *\js.y iiiscJi^ jji J 


.8 

• A*_jlaxll Jjt»j p-l>»;—ll ,jy < y^\y]\ *A*s- _ji 9 


• o^j*^ V 

o*J& VJs"*' p-^ Ji lrt» *jy 
Uai) -laia jA ^jAl jlj ■jjjjJl ^USl {j* ULj>-| .1 

jf *aJ&a dUAl A>wSj p^l J £l^JLk, Jjj iC^jSi 

.1 AiL^aJl <i >-jA IjlJ Sjji-1 <Ui$L. 

S?* U *oaU oljaSlt oi>, J-Udl j iiu^ oljjl 

■*°^' J ^ 5 a '-M JiiS*3i Vx I ^d\ jIaaI J iw.L-^1 ol jii\ 

<y o* t5*^ Oi-j» V^* oL) JjViJ' j* UaLi L.L ^-1 ji£ .3 

•( UjIjlpI 


5 jou^> v >u*^ 

-* v^g^V t 'j ^ Incremental Model 

>. S 


■O^J^' il* .4 

^ IZr^ 

Incremental Model ^JUl^oJl jr 8.4 


^ *-)_>^>JJ OjijM jVkJl cjj ^yiAJu y ^Jbljj| ^ .Jail 01 

UjIap^ ( i3^c_J Ji ) S-U i3_^L_; ^1 5_£&!J oJlaJlI L<j_^i>- i_3L*jJl 


tJ-r^ fs-^S t0,Uii <> i\KjW J1 pJ-J j Cr*^. J^-'j .J-l£Jl 

fe-*« K^j Oljtf j UU *l>! J* c)j*jU l^JuJ ^ *1^1 J! (ojiai) 


o- U > ifrl tjj^ J* ^ JJ £^£11 (Vr-t ^ oi 

. 0^1 ^ Jo^l^ *LkJJj a^Lj pjJ (J >.1 JlI ^ Ua ^j ) JS^| £jj±\ 


> 1 ) 

3bJl*^. 


Software Engineer^i»g ~.... '-.^, 

)_[ ' '. _^> S 


j Activittes^jj^J'i 

.j.jl^j .1 sjtpu-ij i-jiai .x~ JJ ^ •> ^ r*- - l 


llmited ) £^s bjju* .bL f >- J-V «>=* 


r r- 

.(functions 


„ A, J UjfcU JU- ^ ^ O' ^ ,yJI ^ ^ e ' ' 3 

•bjtjfl 4 

CA^y>J P‘ ,ot system 

.ojiai j_^ (oi^) ji jam J 

s,jtil Jlo oi o^l oJ ^ o! iuljl :>i-l J ^ - 5 

,ii*-!>UI <b«—Jl 

UU f j^J .1 re ^ ^ l ^ 1 -’ .^ UJI r* ' 6 

.pi i* £7*^ 

.ojUkdl ±jJ- JSIL* JU; 1 
>ii J^'>' ^ »>• Jji 2 

.5^Idl J^-i__^1 J ►Uaa-Sfl £7*^^ **j^- u* J 

.^pl ojooLi^?l^Ll Ajb^l -4 

.i*_jiaJ.I p-J—j JtS I' v -riJ J, ~* ^U-*-—’I U^i -5 

.<a j 1^-11 ^IJiP-l ^y jJJjio .6 


215 


214 


> U >4>i {riUi 


Software En^neerinj CiUa—^-l* ^ 



p^waJl \ 


uW8.4.. )JSillj ^ *- ^ •*> e- ^ u ' S* ^ ** e- r 

.... , .u ... i 1 .ijLUcbtJ -1 >'-^1 

11 ^jlp\ J r 1 Cr*J °*s J -> • 

-, ‘U. 




.jU^rlj Juij ~ 

. byj\ 01,^31- 




(8.4.1) 

^»J| l ,\y 

-4a1ScJ| jiy J| ^y U yj *Lapf y, JJ ^b£ ^ \ 
•<3i^' *L«pt Oii -*-»• JUaJl Jl .2 
•*-^* J-^ OjJii. ^ jt OyjJl ^ku-j .3 


U>' ^ ^ ^ " .jjflL 

... ,. , . ii—i - ouJ.' i>j*-* y* A ] ^ iiL * J 

t yUU\J^.^’ li - u ^'r L - 1J ^-r i - - . . v t 

lr ^ r ' r 

UUfc ^ ^ -UL> J! I** *“■ E^' 

jh* ^ <8 - 41) ^ *=* ^ " ^ . 

: . (waterfall + prototype) iX ays^ o*j*^ 

ijj. ^ -jb-ij i-» -v* J *>>* ^ ^ li! f-^-’ 

' * .0_^sUJ.I 0 1 » 

£>>UJI u" 1 ^ 
Build *L» *lj*rt •-** Cr* Sj,lp C-^' B 

.0^ au-j ^ «*us, **=^ 1 e- ( ^ ^ " 

ii-t., «=*.* cJ * 5 & °-^ Ci m 

.y.^1 J*u UjJS- (C^Loi Jp) " 

jIjl^O Urjs> c 3^ lip J J5 ‘J 5 ^ " 

.0^1 <j *5^13 (Release 



■— uUjliuIi jiaci giUj .j-UUi - 

^l^llLtk-^ CT 

Planning Phase 
Risk Analysis Phase 
Engineering Phase 
Customer Evaluation Phase 


lukicJi iU.^ 
>Uil JJji 

<_L>- 


Define the problem 
Determine objectives 
Determine constraints 
Define specifications 
Determine alternatives 


e jV—i 

•cH-A' oii jl 
Planning Phase JaJa>cJ| 

:iJUJl ^yi iU-^ll oJLa j 

•USLill | —ijp 

olJj»Sfl .i_U- 
j jO>- 
jll t_jjp 


Risk Analysis Phase 5JJLai 

ioUkdl .ASlJl ^ JJ- gj,yj, La fjZ, jl 

Jp o ydl Uoj!j 
Engineering Phase iu-juil a\s>- y> 

o* alOpj J> eJu ja ^J\ oOil 

:iJUl oU»LiJl jUjl v_ji iU- jll oAa Jj 

Detailed design 

C ° ding ^1 

Uni,testin S 

Integration testing 


_Soflwure Eusinccri»»aC.Vj*-^ e J>>-.ji* _» 

•jJA Ai >»- .4 

^ j*-t, c^Ui Srf^i ^ ^ 5 

.. u ,.-Vi au*l J W> ? **^ ' 6 

' 

Spiral Model ^ 8 ’ 5 

. . • MK ( * *-j> ^ ^ l 1 b l 1_U r ‘ A ^' J 

UUs ji ^ ^Okdi >STJJ 

„ „ li4 

^ 0 - *>j“ 8 - 5 ' 1 ^ ^ ^ 


JaJo^h Ak*\r* 

1 


>UJ .1 

2 


4 


i^xi.1 <!=- _r* 
3 


( 8-5-1 ) 
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jlOfi) giui .,> 0)1 


Text Editors 
Spread Sheets 


.7 

.8 


p 

^ o* «*** ^ j^i ^ 

Requirements phase oLMUj^^ B 

^ *“ A> 0. OUM1 w ^ au-jL, J. J 

^ ^ Prototype ^ »' u. J 

.^UW.1 ttjrf r aiwi| J 

Design phase a 

* ^ ^ Vr ’ ,£ ^ ^ r*-^ 1 ^ e«.i^Ji j-JUi oij^l 

•r*^ 1 o- j**ji wj Si^14% Aj 

Jl ouiai ^ ^ jiani ^ aj oUJeU ^ u 

* ^>i ^ oun, ji^ ^ ^ ji JJ>( 0jJj ^ 

• Oracle., SQL :oLUl OpI^J 0 UJ 
Implementation phase i-»-H iU^. ■ 

' <i>iJI ** °' jJ J| ^ > e-M ja oyss j ^ a,- u oU gi 

Testing phase jUiVl iU-^- ■ 

^Uia^ J^r C-^ <> «j=*- J^xi* jLtf-l J| ^1^ LjI ^aJ| ^ 

•f-UiUl jL^lj V W‘VI jl^l Jp jLatyi lip J^, tf j^i 


Software Engineering c»Uu>j\ r^-v.^ 


Customer Evaluation Phase ,>* *^-j 


-J& Jr . j... •, .n ,i*«-?** 




. y >i ^ Sj sv ^ j ^ di ^ ^ " 

U* J* J>*« O' *** ^ ^ ^ ^ f^. 0 * ^ " 


4GT Model y|>ll Jrf*** C^> 8 * 6 

i J| UM olof Fourth Generation Techniques ^J\ JrH A 4 i^ > C 3 -*^ f 

J .^U>dlalaA> 


^ yai ^ ^ o- ^ 

.LjliiJ jX^ail S>^ r 4 ^ “ J 
: iajpio—U OljiVl 


Screen Generators 


Report Generator 
Code Generators 


Object .Oriented Languages 
Graphic Editors 


Oj£-* ^ 

jJjL2J O 
a j}l5> Oj£* ‘3 
oLU Jiplji 

aju~ 2 > c^UJ 


ojL» j —j Jj*- 




jV|c! £ iUi 11 -- 7 —- 


.UjlaX*!! oU» i ^ £j£ll alXpJ ^ L ._ 

ijt 90 60 {j* oX* s-JiaXj Jj ( J. » .. t . : . l j iAjLs iUlSx* ojiU< »LJ ,- 

.(Component reuse) v^jU^£1I J(jcx.I 5aU) Jp \Sa a . -.^ 

•&>W al £>>•* 8.7.1 

-.Business modeling phase J^Sli JU-juj *b-jA .1 

.^\AaJ\ v_iiUi j »_ik^ jy oliVJi ^_jU _i\ '—aj jXJ U a 

•.Data modeling phase oUUll ip-xj iU-y, .2 
•U-i j i^. JS otoi£W ^ oA* j 

•.Process modeling phase oLUjJI is-x^ <L>-yi 3 
.(oU\_l\ Jj-x^ aL- y> j ^3 ) jjiS JS ^c- U* ^ 

.oVjLj j>\S £U-_U*I.3 JjX*J\j aUJNIj oLL*jJI ox* -• jj 

•.Application generation phase J-JaJl ,jij& iL»-y> .4 
•°^Jp' lM 1 "' <U- j*) its-jil «X* J,.- j 

Testing phase .5 

oU) Jp ^-iydl II* j£y ILL. UjJi \S <i\/ <-Up jL^Nt UUp jO>j 

it* JA U5Uj U iXXJl iPyJb O *P j j p*U ybj ,1^1 Ji^j 

.JiU. olt^lLi J UjLiPl 

„ j' A*>1' 1 ^ U> 8.7.2 


^ -•^,.apy.^L ?1> 8.7.2 
•-jUilU^kil jy£. jl J»yL oUJdl £lyl ^ j aJ^jc^I jSL, .1 


_____Software Engineering ^ —- 

.c^u,jiao ^Wf^ ^ f^' ^ ^ 1 

,cj\^ ^ ^ 2 

. . . u, J| Lp 4GL “ 

" .^: 

♦ - l sSll ajjb ^ L5U1: i4UI jX^ail 5>-i ■ 

code genera^. 

U- j JS^- —J ^ f" 

: lx* f lx^-1 

j^e^ 1 J > Jl ^' ■' 

Uxp ^oU^l^^^lij*->S C U l J=+ | c5> -2 
,i>i)l olijSUj CASE SV=- oljj' 

^ 4gt r ■/[’ <>■ 3 

oUUkU U.^ ou*^! aU*! cJj o- -.>)' •" ^ 

.5^1 oUJaJl ^'J f3^J' ^ ‘ 4 

Rapid Development Model (RAD) JJj—1* ilX^VI S.7 


■— uUjUWl ji-tcj £iUi 1J4ISJI 


•Cr-T^ 1 (j^V £*■ jftl .9 

■ G-r-J' 1 Wj- On Ojli. 10 

0* u**i £• jSil.Il 

^jUl y> 


Software Engineering * 


J* ^ ** « - T " *** c ^ * 

■• Jjr .^, 5*# ^,• ^ ^ -** J 

.... ,. ' 6 

I&L ^Ji Jia^yi &y**n ** 13 

J 51J '^ ^ -M r- '* -*' 

- it •, -j\ 'i%j ul5 jji*o J! £.^ ’ ^ 

^ LJj il\ o'* Nb ^js" ^ ^ ^ 

^.ij^ICM^* 8 - 8 

SiJuJ , ^ *u»| x. SS* J! lia •’ 

jA^Az;^ - 3 

J. ^ m **i t*» *** ^ ' 4 

> J^r 1 (L^ ^ i '-^- 1 ' 0 ' J ^' ^ 5 

. c i;i - 6 

. G \;\ JJr^> *■** J ^ "* ^ 1 

IqjJL >\^\ £yi J C^' > ^ ^ 8 
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Sjbj 

Software Protect Management 












I.] 

J Software projects ^ £djbli! j^£Jl J-li <pi 
\$y?- Project management 5jbj jJLp iJjj Jj JbJl j^ 

£-,U-U3 J oU^k,. ilopl J>-i ^ oLf jJi o^u <J 

^/> A^W*^ 

^/~ ^ >XX\ o\J5 j A*. j l l olj Jail ^ jC*j ajbl pJp jl Jj*o ijJJi J>4 ^j 

'. aJU\ uL- >S/t Jj (oL^jJt) ob_jklt iljipl J ^jLlU Sjbj i_>I ^ 

•X>- aaAi»j Planning Ikkji *_Jkj Software project ^yfy £j^JL. £-L*i .1 

oUJIjua* ^k)U »Jj* j 4# jboj fJJu y$X* Jw Documentaion UJy j Monitoring 
■^(.H'jW^: ^jLiil o jb} j*JL*j JLcJ 

liA 4 Project managers £j_jUl» ^x* I^ jl oUyjl ^Ujj .2 

. JU%Ll lx,- f ll}l (»-fcb- 

(<*^jkll jIxp! Jjy oUopl) ilyS/l ^ ipJJ j* oU o jy£l\ ^jLXll Jx .3 
.£j JLJJ a^*Ju a. If Jj JyL) Directing a->- yJl a*J»_ j JJ ^JaJL j yr^~ 

.^jLlil ajbJ> AjLL^JI aJL* jlxJj 

ijb)/ l j£+jj ioL^jJl i*jL >—»yu b C....* a y-Ull ^jUbJU oXljJi aa 1£JI .4 
-AxKJl y-lX ^oLxL ij^b- A>jVl eJL* J>- J p-Al—J tjf ^_jLlil 

^^blxp]^<U^-J5'jV4 t ^y^j y i4j!jlXpJi»Li;jS'^ ( ^*^ > Llllojb] .5 
.^jLllI ojbJ |*»U^ jbX >—«jU»yJl e_U J5 "j l^-yj AajL*j UxJi4 ^Jkj 
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’ CT - j JjJ>- .1 

2 

• .3. 
-*~r -k-Iaji .4 

•V^oUku ;5 

• V 15 <*>-l_r» .6 

■ V* - jJ .7 

• eXi; jJ 5X>- Ajoli, .8 

.9 

SjjIJj iv-SU SjUj.10 

'^\ Project Manager 9.3 

^ ^ °^ US <>* * Uj* o* Jj*JU ^1 ^ 

r >u 

:yui ^ SUil t^ 1 ** ^Ui jl v^Cj 

Team leadership 


Spokesman 

Monitor 

Negotiator 


(Jiyiil bLi 
H—j U Jj»cu 


What b Project Management? Sfci^ ^ 


> ^ a ^ 1 4 -s-i iLp Project 




Starting point 
Stopping point 
Budget 

Responsible person 

Set of requirements 

Goals 

Scope 

Constraints 

Resources 


ij\Ju Aiaij 


cA-Lkdi C/* 

uilJL#>l 
Jjjb- jl (3^ 

objl:—• ji 


^ ls *> Software Project Management vf jJl £jUU 5jbl 

Hods j>11, practices oUJA, conventions rules JrijSHj tools 

directing *->- jtllj controlling bubllj Planning ja_la>ujl knowledge ii jxllj 

J) J^jllj ^ ijb? f j*>' Staffing ‘-W-J Organizing 
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JpVjcJlJ^'^^^ 0 -^' jVr ' ‘ ' . ji>JUL«p' On 

User Interface Design 1 °' 1 ° 

o jiai o« j-»» r*"^’ t / 31 '*** ^ L °‘ 

,k» Ji* > ^ ^ - UUJ ’ ^ ^' J r ^' ^' J ,C 7 ^ a 

.ojjl' J* r^- ji ' 

: jUp^I J ^ 

.UiUtpiai>\ I*jkh J* ^ - 1 

. User Friendly V J^Jl j ^ J r 3 ^ 3 ' ^ oIa ^ 2 

. 1 ^. ibjti ^ ^>- M^'^ 3 ' lH" 3 
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I»i« jf’ ol? lij . OjiiuJJ jL^VI J X>- 

AlljOi Slp| j» 


ojMt. 

:aJU1 fys oj>J.I o ^ ilopl v jlUl j| 

Transactions o>UULl 


Add item 
Edit item 
Delete item 
Query 
Reports 


Ail^ij .1 

Ji-W -2 

UJ1 .3 

jl - g.T-^1 .4 

Jijli .5 


oL-us! je. jj'jS - 


Item report 
general report ^ y j^ _ 

°*- u ' :1V O^j viUi i.jkU jl l> 

<3 6 0 <AA' f JL^uJ Jlill Lu j 

,<U «£r* ^.ri ^ f Uic-I L£~ ^1 _^| Jj 
•y5>\ f UiC-L ^>11 J* jl ^ 0 |^L, ^ ^ 

:gUl ^LUl Jp J^J vb g-U* jii £, 1^1 IM^.I 




^2J '-«-S 






^sjut v>>-j f- 

, ^ajJ-i■»'>^^ u - kJ ’^ 

f pcJi ~ 

B ^ ^ ^ ^ ^ ^ ^:r 


.U-1 A -*'^' 

.GUI xp WjAt* CT^ ^° J ^' ^ f J 


-L ji . ^i\ ^ ^ C ^ WI ^ ^ 

J, 0_,Xij J ^ »^l 3^'-> ‘^'-> f J-A fU—luGUl 

: v>j~- ^1 W l >- 

.6^ai Sjji -l** .1 


ol -jta-i ^ 5-^'j ^ J* ^ ^ ^ ^ ' 2 

Jl ®3iU 


^ iniW jSt ^U_MI ^ Jv£ oljJVlj aui 01 .3 

i ^i >yT... n n >w^*oj CaaIa cjI jLi>] 

oi^j ^'J ^VJ^LMl Jl- GUI J^c-I ■ 

.^.Lazll ijjj-lj iwn>wJI ]ajjJ>j jLx^'yi 

.AjjUl jl j-S/1 j* £?r \jJl o* Oy-A>«!*~^ '-r£ ® 

.I 4 JJ i»-U-\ o» Jli o^l J (j-'W* oApI—L l j»j ■ 

.tiUi o^- 4 ! Ic^ -^i' Lr aJlj ^jjXaJIj a5_J"'j Oj-aJ1 ■ 
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wl ii^UII J—-n 


^'M'gy^JWJNew project r * File jsl <_J ;J\ ^ . 


g»«ip es«eMU a**,, 

g°™ gT-** gS 

P"w< &r* ejc^, 

g R *"** &e,1 

QW^ CjFoml 


«- Sc? 0- 

a Form2 
ft lex mil 
a keypieti 
ft KEYPftESSI 
a UST BOX 
eifcbo* 


n# ~ w « IS 

Save »«!*,* [Fern Ffet C.lim) 


(C.i>« J\*» 3iOio ( 10.10.3) 

I c ***'otv. p - 

1 N«», [ --- OK j 

1 H-poJj^Tra-_ 5Wtcut: l(Noo.> “~-^M 

I —- 1~~~^ t ^ — __ f - WlrxlowL - 


""~> J '>-a,a i .( 1 0. 1 o.4 )J&>i)| 




VB^^^jVl ^LU» (10.10.1) J^JI 



J-I^UJI Jijuiyic^i :i j(10.10.2)j^in 







■— ij^Ull J^ajiJI_ _ _ ^ 

ot v* ISU ^jOJ Lp* .oUUl JUo? ^3^J| fJ ^j ^ Ow ot U^l Jj^ .3 

'-i^i) Jp ^JIJ^pJjU; 

• »_4W» <iL>J Xp iJUl oULJl JLol Ljf ^J-| 
>-iwaJl ( J J ■ 

«. i - vT . l l | 

>-<-sflJl | 

‘—i_»5 ■ 

.£,>1J jl oUUl J1^ u» jUtii fjicai ^ oliyi JUj , ^ 
Tc» Box, Labe, ^ oi,J f UfeJ, ^ ^ ^ j ^ 

i3jx^a, oj>-jli 

" ^ ^ ji ^ ->’ ^ 1 ^ O' U> j> fafe-U oSidj 

-ocncra,- .Command button ^\ 

I~ r—_, . Textbox 

* sa a--— 

----Label 

17 (7 j=EB Command Button 


m Jiai 3 
© Q O 
® « \ 
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„ , WUJI d * Jj* Name CaPti ° n - 

(net) a, > W. r - ^ ^ ^ 

: J“ i5_r^ ^ d® &V^ 

^li- Reports o5U~ Transactions 

. . S> «* Ow' ^ ^ *J>J» **» ^ ^ - inSert Jj U -^ (jU 

.jusuai Jjt- JW 1 -' cH^- 1 ^ oi * > J -^ Uj 

.XiJJI ^ L*5UU ^>Sfl ***** J* J ^ 2j - i 

.,. i. i (i jutii) ijju; iji cft\j 

(iSi^Ul) Jp V»1 ' 

.(jijLadl)j 


^joi* (10.10.6) L iA>At f 
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✓'JpV 4>'W --- 

i^jjLaUI £1$jj 
Detailed reports i-L-aiJ jjjIS; .1 
jl yii\ iL£l j oJtpl—JJ *-1 j-til ijoZ- Summary reportsa^a^ jdj^j .2 

oULJl ^ja *y*j ,jb-j •—JJsJl -tip jl .3 

^siliui 10.11 

s- oL^jJl ^ b* I^U- -1 

jJmj a^oUU 4jJaI j*Jl *—*lji (_r' >A -fr 4 ij p -2 

?A_>-\i)Jl Jp ^j: ^11--.L-S/I aj^^I .3 

jLl «../•>4 ..‘-U__, task-oriented i^ll Ju Ojli .4 

.self-oriented iwx>c-iJl o^Jua l l 
Jiji -tip j1~pM 1 j ,_jd' i»UJl .5 

£»j j work-environment J^->Jl <~J J-*'_>p a—»~ .6 

lllaj.- i»^tpj A*^tp .7 

( ) OU)M»ljJL. r Ap^ u -iJl ( ap ■ 

( ) O'— l j— j*Jp j-tj I 

( ) vr^La^PAl^ 0LJ>I1 lijL, m 

>JlJ^5i .8 

Jj-Jj ^j*il J ^ yS/l <wik^ ■ 

'~~r~ b* Jij* Oj£j oi £j i^ill ^_U Jp ■ 
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I cSi-S^ 

I DrawSd®-^32S- 
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lifcdsfegg 
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JualaJl 

UML and CASE TOOLS 


: JLJIS o_>£> o5 - J C--’-’ 3 ® 

JpUJ ^ j-A 

£jU> C-5J-"/• 

- dj£j La SoLp “ -iJ ^J>J.I H 

: J-wJU ^^ £lyi ■ 



lUa^ jl A- c !>Lp ^vfi> 

( ) £yJl JW*L» SoLp ■ 

( ) J-rf»' ^=L5 ^-pj.1 £ji\ ^jA oL^yJl ■ 

j\SrSii j-L*Jl oli ap dr* L»-L»»j J 5 ! Oj£j J *~0 s i\ o^*JI oli apB 

( ) 


J^»JI 4Z~> (Jp Altai 5y-l. 1 0 

A«jiaJ.1 J-*P J. lj» A«j <jl£a j»-W> . 1 1 

,y>UU JjyJl j a^-LoJ 3y ,ji j U*yy Sjj^ A^uaix-i \<-« 5 jSSl.12 

. A*jla-iL 


.ilySlI '~-^ky oljLivI jja £lyl 4 jS^.13 











Technology Object- Ml *UI fUtaJ oi —I Lu J », cJiJ o! .. 

Bil. Gate^-U J, ^ U. Ui ^ ^ Joe > ^ Oncnto 
■Microsoft oi^C. ^ 

r I-ti^b oljoVl j! i^rll J .1^ v^GjJai aU.) j* jJUJI J VjJLi | ^ 

J ^ ap-^ Prototyping ^ 1>S J| 

* reUSaW ' ° bjMS f'— *W y* *4=11 .Oi v^l Ujl, ^ 

• S*r-j l^\ 

-- Ob J *Ufe ^ ,oU^ **, ^ J^-j. J^, jjld , u. 

^ CASE Too,s ^ ^^ ^ J ^b ^b JUit 

•cW '-i* 

Software Development Methodologies lltL^a^JI Ha«l wLj^i. H. 2 

AjfcU ^ s* OV -—11 oU*!, ^ ^ ^ 

J^JjoULil^ : ,f i r -, ' ^ 
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■— o-f * C^it ij-lc J..-.%n ___ 

u*j^ ] o\ Jj ol-_^iI jUp] J Waterfall model ^_d| 

. <iUiJ ^—iVl y> Prototyping model J| 

iSjpd Ji (S-UL-JI USUI i^JLl Ji* ) L>^ ^ a 

ji 5-U04-I *i* J* o-Ui ^ vyjft ^—J| 

Component SJjjSNl ^Ll J SIjaULI o^l oU^Ll ^ jJL * ^ 

U* j*jJ libraries 

(J Vr^' f'Xki-l Xp JJ>dl ^ ^ J^U 4Lp ^ ■ 

(.Ikib oL;l£Jl Jp o^ill ^ jj^ji yui .oU^kll 
• r*-^' J u Jr*l* *»UI e_ ^ obilS3l .iA On otf %J|_, l^Wj 

o' «U-» ^ £ i&±\ c^U ^ oUUl v L_j| ^ r i^, 

. <. «« .. *J l 

•Hybitd Methodology S^l ^Jl ixjii s^| ^ ^ ^ 

OO Technology ^OLuiJ) 11.3 

!jj " oLfjJI ol^l ^ 1 

^ ^1 U» it _i> ^ .UjJi iUM J j^j, ^ ^ ^ ^ ^ ^ 

^ ciUj «JU ^ v*iU=e J ^ js, .i,^ ^ oLils 

•<JUI o!.uVl J-S* 00 technology (itf^Jl) ijujl ^J| fl j^ 

Low-cost software iaS3l SJ^j oU j, .1 

Fast development .2 

More reliable software .3 
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, Jp ^ U^p : Structured ProgrammingJJ^-kU^ .3 

^ ^ ^ ° Wb ‘ ( ^, J! ** 

^ " .^IjJl ibS J (liU» Ji*) 

C **> >* • Object-Oriented Analysis Jr^ 1 - 4 

^ . Objectsob*l53l j classes JiL^ill h=rj 

^ i^l dJL GS J! '*i> :Object-Oriented Design I -5 

^ 0 ^pUJ 1 _, JiL^iJlj CLJ1531 ^lo^-L Liilij 

l^j ifjUJ ii> :0bject-0riented Programming (00) (< = V lJ| ) 6 

CJM JS j* (^Vl) obil^l ^ ip>^ g-i^ 1 

. Inhertianceijlij, J\ ^litAp Ji> if 0^ «> UJI 

l( lbJ| ol^L ^ jJS J Xn C -^ / W OO methodologies LxXll Oj 

i^uLl olj^l 5Xl—ll ^ U5UI Vf^J-l oJlj y* 

^ ^ A* 

^1^p> class library JsUxi ^p SjU Microsoft Foundation Classes (MFC) 

- .Ol* jij'-ll 

—» ji '-r^z *r?-6~* ^ 

jju a^ti^xU #1* ^1jl>x- 1 j Ixlj i^ili-Ja: -Lj : *U~ - 

• l-t~>- L^.-Lp t_jjXJl 

‘.«u Ip oUap-^(p 

t-_—-Li N f _/dl j 1%-^waJlj tj *rc—ll 4-la-Jl jj B 
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■— uljjjy I ^JUII _^ 

Jri-iJl iJill.lO 

&s*dl fj^jJl.U 

ol5wJl l*J ^ Distributed systems iejjil )t U:l | jf ^ 
OO a^J.j visual IZja bjfr U SjU aLo^ Lf^ oUJ Jl^l J Sy»UiJl ^ 

.oL^u-Jlj oUljjJl ^Ijl j oLLkll Loo* ^L^j| U,_^ 

ui^Jl yb O^l rjA J^\a ^ Jipl j,j dJ | ^ JL^ yj^uS. J3U .^.^T 
y>fiu- AJ £1 ,jVti .G I/ .ulcoJI ^3 ali^Lc ^ ^ 

^Lul^b5-tj t>fal ^ Aji ^C^a.j e^L. 

_‘ Ujj ^ ^Ubl+ll ai«jj £>u ^ ils 1^, { 


Ody^-J' O^iJl lAr J oL^Jl il.u} J ol>L_ll ^1(11.3.1) Jj_bL| ^ 
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ys ‘initt 

Ca4^|1iii%1I 

1970 

■ < TT~’ OUJ 

Smalltalk 

Stimula 

1980 

U^lapi p ai a^ ^ obi ^ _^I 

1992 

(Vi^^ly J-i>uJl oL>^ 

Booch* Rum Baugh and Jacobson 

1995 

(Unified Modeling Language) UML 

1997 

ST^ 1 JeUJl j 

UML as OOAD standard 


^ 5a ^ , Ip\ O.L* yi - 4 

Higher quality software ^ . e 

jJ' jV 0 ’ 

Changeable software .... 

■ lV-H -t -W ^ -J 

Ease of design r » ’ 

Q i:. j oliyd 

Flexible software Jj* 

,. 1 > t- .. ■ «. s,u t y j (Language 
^ j Descriptions^!^ Diagrams *»>-? ^ ^ 

.^js ^ ***' ? * — 5 ° U '^ 

‘b* J - ,,„... i \J ; f _ iy ..; standard tools 

.^Jjl pfeJlJ ow^ii ^-C J1 


standard tools 
i>tdl oLAjJl 


ita.j ^ OUetw, M i (1 I.S. I) 


^ yuJI i.j-d! c-li C~f jJI ^ u = tsll > ^ Ji - lJI ** ^ 

.UML o»ljji flJ>w#b eij^rb L^OjeJIy 

liJajSlI «-L* ili-i <>*-> 

ijlll j LLLl j i_-l>J.I . 1 

j, 1-al l t_^l*jl .2 

• iib>jil .3 

ii<L*dajVl .4 
^Lk^UlSAJl .5 
{ j J j&>l\ r ^\ -6 
o.7 
Jj^Nl Jbydl .8 

VjJ^3NUjbNl .9 
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g_ ^ J* 3 ^' ' " 

-_L- : (^1531) Lp A ii ^ 2iJ, f-** 1 ' 114 L -'-^ ^ ilr-aiJl »>* 

.^Sll oJu^aAll il j^-a ole-1 

(obi&JO JiU-iJl Jii ol*>dl .Ib-j JIS^I JA JSLiEncapsulation ^iJjcJl.10 
.Usri £• iiH>J.l obJlS3l Ou messages J3L. Jjji? je- oUUJl JalJ Jai> 

{jC- jpl^il; A^pliM A-Jb-IdJl oULJl 

:Polymorphism JJbd.ll 

oljjlial 1*1 .Jl£j*Sjl i-X"J I^AJJ jyjji ^yjj jpl ^\\a./lA Ijdi jj O.AA 

C-^- (olLe j\) t_«5lbj oJkP e\i\j A^ULl o jj» jl ^A-i j 

3-L«J ^\jd>C_-Li :*4e-L_* jl£\l _l ' Oj£*i -X3 

0-1—* J 6 y\ji\ b-\—. i\£\ j .kflj Jlp-Ij ^IS j Juic-.l U 

b»-l_• j 


Uni UML ~.IUU^. H.4 

J-L>ci\ j { ^.UaiJe *s-y^- J* i jLp UML 0\ jii jj JuLjl jcJI j iL JLiJ 

.S-LJjl p k: . U ^ .♦ .sci\j 

iQass Diagram LLJe-j UCD ULLl LLp .jus Ui.i ^ 

l»*J Unified Modeling Language SOp-^1 i>-jujl UJ olkLje ^ Uuo L* ^.- \j 

: JjU IjA. jSX vAulkhp 

olikil uuuoj Jb! :UCD jLuaiiL ji Use Case Diagram Ub- LL^ ■ 

.^llkdJ 4_i_t jjl 

f Ui4J oULill JJ^ ;bl ^ ^ 
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'^Tlj J* ti 0.3.11) jfc» j J**' O' ^ d ^ 

^1531 V^’ ^ .object-oriented technology 

^uJj .o,i£jJij ^Ui -u>iyj 

. , L ^ ^ Structured tnodding ^ ^ ^ ^ 

^■ uJ - ' ‘ ,.[, __^i IK -Object-orieted modeling 

‘^ J ^ " Sl " C C^ r i o. ^ J* 

^ ^ W« **)1 J ^ ^ 

^ ^ 3i) I- ^ :A =“ r • 1 

.dLto *M a- (0. e=. Ji j r*^ ^ : Artifacl ' UjU ' 2 

^LutU ^ U .OSM ^ ^ ^ -v-o ^ t Class SL-iJI -3 

iyJJl jipI jii\j relationships operations &U~*S\j attributes 

.semantic 

(oUJd-OoUL^l .j oULJl > ^ ^ ^ 3j : ° bjeCt A 

.ilwaiJJ ilU- l _ 5 *J l^ 

its Jj oli-Jaril jl rModeling .5 

Jjyj A-uajj i~*j-*j oljil ^Jio_: iiJ ^ UML b-j^Jl .6 

.<L»jjj'.ll vi>l* ji^A -L-Ljj p j j 

.LiJJl i.^kil oLJl5 Ou J^>1 iJT :Messages J5U-_,Jl .7 
.i-Lb^11 toLlk'-U 5_Jd jJ\53l IcJjj cA*Jb- ^ o^L_ p- Methods jjiail -8 
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:jl iis-V 


*J*I j\ S.U JUj ji ^ j>.|^1 Jull 

.S.^o ljl.pt oi o^i 0>-ljJ| ^jUUl f IkJl j\ J>.| jJl f jicJU 


:Use Case i)U- 

a- 15^\ (J-dl JJ* fcL j*j . f UiJl ^ djlUlt JpLo <i> ^ ^ 5j u ^ 

■ ji iL.U* ^ ojLt 

: J\J\ j»*J\ Jp Oj£. iJU- JUi ^JUi J£jJIj 

CO 

: Ji ^ cH a •-** j ^ ^JUI *l^>->l 


check item 


enter order details 


Check item 




Enter order details ^ilj| j^U; 


Make order 
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^ f j~ai os Jus sJL-/ jJ-Ji <j ^ &»>• ^ ^ ^ f- 

. 4 *-k oLlkdl -C-X^j ^ Xf- ^JaJl 


j ^ J\ r 1 -^ 1 oVb ~ ->• UCD 

UaJl o!)k»U- _}U*J)/ C J*^’ 


: Jj ^IJLiU-Vl aJU- iak^J f Ldl J5C-1JI 



j»lijjf*i«l JrtXrxit^ ( 1 1.4. 1 ) 


.'j»l.b**Z-<Vl ill?- JaJa^ jy“J 
actor Ji*ll 

.^JUil ^UalJl ^>-.jl?- ^Ikj jl ^■L><-.'Z... .l I 4 ^aJL ^|JLoJLI 


: iJUl jlj.»S/l -*-?-l w^L jl j£*ll 


Employee kJ^> y 


Cashier *ky>- •-ik y 






: out ot oi ^ 

Select item Jit .1 

Call salesman ol^il J^r^i J-^' -2 
Prepare invoice «jjjUJl _)f>- -3 

Pay invoice 5j_^UJt £»-sl .4 

;l t I—■ i-Sj» C->l jhi-\ o-i-* jl U*> y 

:JU* 

O jU~-» ,J 1 <JU-) iUU^ 

:OUl ot jiiOJ l _ r A>J-« ^ JO» '- r -^ > '— 1 ^l-tp»i*»*yi ill>- 
0_)jM viOaJl .1 

^iUaJl c^UO -t^Ul .2 

O^^)1 > ; « <* j -»5U1 .3 

v o^^Jl -V - * J Ji- 1 * 1 -4 


j j*-J—J .5 
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J^l ^Mc (11.4.2) 

Extend Relationship jUuVI S^U 

•^'^la>lbaJo J s;i. Xp6jj ; t 

c 1 ****—i ^ o* j|-u®vi 

■WVifi^iauLi^uj^uuj^uu a 


f Uc-lWUUo J s:o!. 1 s^.u. If-,-.. 

-^ - f ^ ( “- , -> ;U,l (^- sl >sJUJl j .la^viilU 

_ '<M U* 0^ 1^ Olila, 

I ij^UJl \ 


«Extend» •' 


*» << Extend» 


salesman 


check credit 


prepare invoice 


lai tf- Ul ) f vlU,, 


Extend \ Include Relationship jU^I / J|^l 
:U*j oVl>- Cv. **^*-11 O'* 

include relationship H'^s-. 1 

extend relationship jlOz®Vl .2 
Include Relationship Ji>>U 

J, ,i: {oil j}\ jl i^-L-Vl UJ —J } ill?- «jl jw-l —' J_ y *~h ii^tp 

.(•L/Vl-^^ww) y>-l |»lJpw-l (cjVU- ji) <Jl>- 4j iJjp-s-i^Usj 
.include i»AS0 <»l£® use LJS _L>«J 0L»-Vl ( _ / A«u j of 

.includejLi^-Vl *_i_j— J,aj}l Ioa Jj 


^‘‘S-MNcd 1.4.3) 


^ U>*^-l jjdU- J-» ^ oJiC—• (^_iuaJl J&\) |.|oi»^-l ilU- tujJ ^UJl Ja]a>J.I J 

..(<w4XvoJl (>. &'.. si\ \ »_j^».|) U*j 
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Actor-to-actor jul ^ ^ ... T 8 **" 5 ** 

•r*~; 

° aSS Digram iL^j,^. 

^•IrUjl Operaiions < . ,„ ., * 1 (~ 

2»-i ^ L ^ L|A,t '-'butesc^ ai j, |K) 

28j ---- ^'H "an* of,hc class 


J, hjii jUJ) yi> J i,.,^ ^ <-^ ^ ^L-T) f L*=-*l iJU^oT J^V 

•U^- a>*-j ^-4 I.U, iijL^I iJU- ^ 

:Jli« 

i»^kii-| i. 

:^JUl fl-Uo/i/l oVl> LjoJ ij^ j 
Check-in passenger ... . 


Weigh luggage 
Assign seat 
Assign window seat 
Assign aisle seat 
Passenger 
Clerk 


ol*l j>-\ 
<——JLaJ-l jj 


i JiUl ^JU- J^ v 
v«;u- jjul . 



— j - ■—« iX»t i Jjlilll ■ L-Ultl . i ... ■ . .i _ 

(+ ojliL LgJLir ) Public :i«lp .2 

oifc oLjLw ^JJLoaJI ^ J ji 

(# ojlik l$Lii ^j) protected L*jZ hjj .3 
a±**j fi\ iL^ail oL._jLw J1 <L^]j o La: ol L* j$Uj 


+ public 


# protected! 


Class name 
Attribute - 
Attribute - 
+ operation 
ft operation I 


Class Relationships: JJLaill o\3*>U 
•(jcl.-iuli ju o\5%Ji 

Association '.Lj 

•cSj *L*aA\ ^- ~~a LL Association iajJ\ ii^p JJx 
■JUI i^Ul a , ^ ^ 

^ >1 OS-5 4$ yiJl 

Company Employs Employee 

^ ** ^ ^ ^ ^ **> ^ -ultipHcity (cardinality) U*Ud, 

<1 : ..iti 

^Vi j»4 ^ ^uji ot 

Jaii J^lj : no more than one 1 
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QA 

QC 

00 

OOA 

OOAD 

OOD 

OS 

PERT 

PM 

RAD 

SW 

SQA 

SQL 

SDLC 

UML 

VB 

WBS 


Quality Assurance 

Quality Control 

Object-Oriented 

Object-Oriented Analysis 

Object-Oriented Analysis and Design 

Object-Oriented Design 

Operating System 

Project Evaluation and Review Thecnique 
Project Management 
Rapid Application Development 
Software 

Software Quality Assurance 
structured query language 
Systems Development Life Cycle 
Unified Modeling Language 
Visual Basic 


Work Breakdown Structure 
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Software Engineering GLom>ji 


Observation: A fact-finding method(tcchnique) wherein the systems 
analysts participates in or watches a person perforin activities to know 
nioie about the system under study. 

Opportunity: A chance to improve the organization even in the absent „r 
an identified problem. °* 

Planning is all the managerial activities done to define the objectives of 
a project and the ways (project plan) to obtain these objectives. 

Procedure: Step-by-step set of instructions and logic for performing a 
business process. s 

2““ C ' ivi,y wher ' by: business — -***. 

orTorfuI'f Perf0 "" e<1 by 3 SyS " m in resp ° ns ' “ *.3 Hows 

Project: A sequence of activities that must be completed on time .budget* 
and according to specification. ® 

Proto,,pe: A small scale, incomplete, bu, working sample of desired 
Project is set of related activities strive to reach a goal 

reject manager: He is the one who is responsible for the success of the 
project* and has the authority and accountability over the whole project. 

Rev,e W is a quality assurance mechanism by examining all nr nart r 
software unde, development for tfte pmpos/of ftl^e™ ” ° f 

S^r liy n " dCd by ' h ' “ “ — ■ P~b.cm or 
ftrrms.'and ° f “'“"S ‘ -»l* of documents. 


Scope: The boundaries of a project. 


Data requirement: A representation of user’s data in terms of entities* 
relationships* attributes. 

Database: collection of interrelated files(tables). 

| Decomposition: The act of breaking a system into components. 

Directing is all the managerial activities that are done to lead the 
’ subordinate efficiently and effectively in order to obtain the objectives 
using motivation* communication and leaderships 
Documentation: An activity of recording data and specification of a 
system for current and future uses. 

Entity: A class of persons, objects, places, or concepts. 

Entity Relationship Diagram (ERD): An analysis tool used to depict data 
items of entities and relationships. 

Estimation: Assessments of the costs, time or effort required for system 
development. 

Feasibility: The measure of how beneficial the development of a system 
would be to an organization. 

Functional requirement: A description of services and activities a system 
must provide . 

Gantt chat: A chart(bar chart) used to depict project tasks against time 
durations. 

Inlormation technology: The combination of hardware, software with 
telecommunication (networks). 

Interview: A face to face fact-finding method of collecting data about the 
system under development. 

Joint requirement Planning (JRP): The use of workshops(sessions) to 
bring together (stakeholders): customers, users, analysts, designers, and 
programmers to jointly analyze problems and define requirements.. 

Knowledge: Data and Information that is further refined based on the 
facts, judgments, and expertise of the recipient. 

Milestone: An event indicating the completion of a major project 
deliverables. 

Model: A representation of a reality, usually in the form of a picture. 

Organizing Activities that result in the design of the structure of tasks and 
authorities 









